APOLLO G&N Specification 
ND1002300 REV — 


1. SCOPE 

1.1 PURPOSE. This specification establishes the test requirements for repaired GFP LEM 
Power and Servo Assemblies, hereafter called the PSA, which have been returned for repair 

or replacement of nonconforming subassemblies. . 

1.2 DEVIATIONS. Deviations from the requirements of this specification are premitted 
without waivers only as specified in the Apollo Repair Retest Order (ARRO) and as authorized 
by NASA/RASPO. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. 
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Table 63I-I 

CRT Error Display Definition 


Error or Discrete 

CRT 

Display 

K-START 

Module Display 

Non-Verify 

Command Tape 
Suit 

Odd parity dees not exist 
in the data frame received 
from K-START module. 

PARERR 1 

631, PARERR 1, 
Time, Ref. 

An invalid GC keycode has 
been received by this sub¬ 
program. 

KEYERR 1 

Hon-Verify 

631, KEYERR 1, 
Time Ref. 

An illegal entry of a 

V36E has occurred. 

KEYERR 2 

Hon-Verify 

631, KEYERR 2, 
Time Ref. 

Ho Keycodes can be 
received by the GC via 
Uplink, therefore further 
keycode entry through the 

K-START is inhibited. 

BLOCK 

UPLINK 

ON* 

Hon-Verify** 

631, Block 
Uplink, Time 
Ref. 

This indicates that an 
incorrect keycode loading 
procedure has occurred and 
entry through the K-START 
is inhibited. 

OPERATOR 
H®QR ON* 

Hon-Verify 

631, Op. Errorj 
Time Ref. 


* These CRT discrete displays are set by GUV 22UA, 624 a, 624b or 62U-200 
ACE-S/C Downlink Interpretation Program. 


A verify display will occur if the R-START "Block Uplink Override" has 
been executed. 
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Title ; 

Purpose : 

Calling Sequence : 


Coogutatlon Sequence : 


Quick Look for GW DCWHLIWC Data GW 711A. 

To provide a prompt print out of the data filed by the 

GW Subprogram on the UPimc file tape. 

Ehtry: This program operates under Executive Control 

and shall be initiated fr-om the C-START Nodule. 

Ifcta: Input: The data utilized by this subprogram 

consists of the GW data filed as DfXHAMSS on the 

UPUJOC file tape. 

Output: The output will consist of the following: 

1) Print out of any one file of data. 

2} Print out of all GW data starting at a given 

range time and continuing in increments of one 
minute to a specified stop time. 

Hormel Exit: Return to Executive Program Control. 

Error Exit: Hone required. 

1) This program will be stored on the master program 
tape and will be loaded into the ADAP memory section 
upon initiation from a C-START module. 

2) The printout shall be considered low priority and 
shall not interrupt downlink compressed taps filing 
or the ACE station displays. 

3) The programs shall automatically terminate if any 
UFLIHK commands are transmitted. 

M Upon completion of the print out or emergency 

termination, the ADAP memory shall ba available for 
other ADAP sequences or load and go programs. 

5) The program shall convert the output date frcai the 
uplink file tape and print it thru ths downlink 
computer. The program shall have the option of 
utilizing the available downlink compressed data 
tape drive. 

6) The program shall translate DYHAMES reeords that 
have been stored by GW DDWHLIW programs. These 
are DTHAMBS 5 thru 15 inclusive and shell interpret 
each of these as follows: 


3K 
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TYPE 


PRINTER OUTPUT 

BYNAMES 5 

SYNCERR 1 

WDCNT XXX 1Q 

XXXg XXXg 

BYNAMES 6 

SYNCERR 2 

WDCNT XXJ^q 

”“8 

BYNAMES 7 

MARKERR 1 

WDCNT XXX 10 

“lO 

BYNAMES 8 

MARKERR 2 

WDCNT XXX 1() 

XX3^ XXXg 

BYNAMES 9 

WORDEHR 1 

WDCNT XXX 1Q 

J 0«8 =«e «*8 xxxe «Xg 

BYNAMES 10 

WORDS® 2 

WDCNT XXX 10 


BYNAMES 11 

RELEHR 1 

WDCNT XXX^ 


BYNAMES 12 

R1 SXXXXX 

R2 SXXXXX R3 SXXXXX 

ROUH XX VERB XX FROG XX 

BYNAMES 13 

IHO 

**8 


BYNAMES Ik 

“« aD So 

SX 1 X 2-- V ^“10 

“A — ¥ 9 

BYNAMES 15 

WORDEHR X 

WDCNT XXX 1Q 

XXXg XXXg XXXg XOg XXXg 


rx 


Where WDClfP XXX or WXXX la the ward number in dec Inal; the data 
field for BYNAMES 5, 6, 8, 9, 10, 11, 13, and 15 la octal; the 
data field for BYNAMES 7, 12, and Ik nay be dec Inal; the sign 
position ior BYNAMES 12 and 14 can be plus, minus or blank. 

7) BYNAMES 14 records shall be printed with up to five 
records per line. The list number will appear only once 
per line. The BYNAMES 14 records will be printed on the 
same line provided they are consecutive printable records 
on the uplink file tape. A new line will be started each 
time the word number is equal to or less than the previous 
word number or a record other than BYNAMES 14 appears an 
the tape. 

8) The program shall have the option to ignore BYNAMES types 

12 and 14. # 

Operator Action : 1) The computer room console operator must make the 

proper C-START entries. To obtain a time interval 
printout the following C-START entries must be made: 

a) 8DDDHHMGI 

Where BBC is day (001-999) if 000 no day search. 
HE is hour (00-?3) 
m is minutes (00-59) 

11 is delta (00-99) minutes of data to be 
printed. 
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1) (continued) 

b) 7-2STNN40X 

S - (+) Perform shutdown and write Bid of Pile 
before beginning search. 

S * (-) Do not perform shutdown or write an 
Bad of File before beginning search. 

HH is the file or files to be translated (01-99) 

HI * 00 indicates time search 

T * 0 Means strip DYNAMES 5-15 from file located 
(NN) files previous to the "END OF TEST" 
record 

T * 1 Sane as T ■ 0 except exclude DYNAMES 12 
and Ik. 

T - 2 Means strip DYK/ME3 5-15 (HI) files previous 
to the "END OF TEiT" record to the "END OF 
TEST" record. 

T « 3 3*ne as T * 2 except exclude DYNAMES 12 and 
14. 

To perform the printout by files the C-START entry 
8DDDHHMMH is not required. 

2) The computer room console operator shall notify the 
test conductor that no uplink activity (except for 
emergency) shall occur during execution of the program. 
The program will automatically terminate if any UPLINK 
activity occurs. 

3) Upon completion of the program, the computer room 
console operator shall notify the test conductor that 
normal UPLINK activity can be resumed. 


4-U1A.3 


384 



Apollo GUI Specification 
ID 1002319 Rev. If 


Title : Downlink Format and Interpretation Subprogram G&H 721 

Fart Of : Downlink Program 

Purpose : The subprogram accepts each block of five 8-bit GUI 

T/M words (G&N Computer Data), reformats the block 
into two l6-bit G&H Computer words and checks parity. 
A check for the correct data sequence and a valid ID 
Block is also made. After these checks, the 16-bit 
words are available for interpretation as defined on 
the Downlink Requirements Cards or routed to sub¬ 
program G&N 722 for further processing. If any of 
the checks fail, an error flag is set. 


Calling Sequence : 

Entry: This subprogram operates under Downlink Executive 

Program Control aad is initiated upon receipt of an 
Executive Program interrupt. 

Data: 

Input: 

(a) A sequence of five 8-bit 0&!7 7/A words (one 
block) is received each prime frame. The number of 
blocks for eich downlist and the content of each block 
will be specified on the Downlink Requirements Cards. 
The first block in a downlist will be the ID block 
which identifies which downlist is to be processed. 

(b) Hot if ic at ion upon loss of a block (Prime Frame). 
Output: 

(a) Valid data is available for interpret at on as 
specified cm the Downlink Requirements Cards or 
transmitted to ACE-S/C Subprogram GUI 722 for further 
processing and display. 

(b) Error conditions will be displayed and recorded. 

Huzmal Exit: Return to Executive Program Control. 

Error Exit: Hone. 

Computation Sequence : 


The program receives blocks of five 8-bit T/M words, 
with the following configuration: 


WORD 1 

woe 

15 

Ik 

13 

12 

11 

10 

9 

WORD 2 

8 

7 

6 

5 

k 

3 

2 

1 

WORD 3 

P 

15 

Ik 

13 

12 

11 

10 

9 

WORD k 

8 

7 

6 

5 

k 

3 

2 

1 

WORD 5 

P 

X 

X 

X 

X 

X 

X 

X 



* 
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Where W3C ■ Word order code (l-bit) 

P - Parity (GAN words have odd parity) 

X ■ Not used 

The ID block contains a zero WOC, two 16-bit words 
including parity bits (P) and seven unused bit positions 
(X). Word 1 contains the data list address in bit 
positions 15-1 and parity (P) in bit position zero. 

Word 2 contains a fixed bit pattern sync word (00437) A 
in positions 15-I and Parity (P) in bit position zero? 
Word 1 precedes Word 2 in the data block transmission. 
The word order code (WOC) bit contains a 0 for ail ID 
blocks. An example of the ID block and word format is 
shown below: 



' T/M Word T/M Word 2 -W^T/M Word 3 T/M Word 4 T/M Word 5 


• GAN Word 1- 


* GAN Word 2 • 


The data blocks contain a WOC, two 16-bit words including 
parity bits (p) and seven unused bit positions (X). 

Word 1 precedes Word 2 in the data block transmission. 

The word order code (WOC) bit contains a 1 for all 
Data Blocks. An example of the Data Block and word 
format is shown below: 



T/M Word 1 -H « T/M Word t/M Ubrd 3 -a4<r/Jt Wbrd 4 


-T/M Word 


GAN Word 1- 


-GAN Word 2 


Not Used 
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The G&N Computer downlist content la specified on the 
Downlink Requirements Cards referenced by the ID word. 

The position of the G&N Computer word In each fixed 1 
length list determines whether the word is to be used 
for data monitoring and processing or sent to QiM 
m for DSXY display monitoring. 

logic Sequences 1. Upon Initial entry, for a decommitator "loss of sync" 

or under conditions as specified in steps 3 and 4 below, 
wait for an ID block which has a word order code of 0 
then initialise a word counter. If no requirement for 
this step, proceed to step 2. 

2. Under normal conditions or successful coop let Ion 
of step 1 above, check parity of both the 1 st and 2 nd ' 

G&N Compute r wo rds of the block. If this check falls, 
display VfcPrcRR 1 and file VCREERR 1 with the infor¬ 
mation defined under filing requirements. Proceed to 
step 3 . 

3* for a MX • 0, perform ID check fori 

a. Correct data Hat address in bits 1-15 of 1st 
word in the ID block. 

b. ( 001*37 ) 8 in bit. I -15 of the a* «ord in tte 
ID block. 

If either of the above checks fail, display WORDERR 2 
and file WORDERR 2 with information defined under filing 
requirements. Return to wait routine specified In step 
1 above. 

If ID check passes, check that on ID block has not been 
received too soon. 

If it has been received too soon, display SINCERE 2 
and file SINCERE 2 with the information defined under 
filing requirements and proceed as if it had been in 
the correct sequence. If the ID block is. received 
in the correct sequence, initialize the word count for 
processing data blocks and return to Exec, program control. 

4. For a WOC^ 0, use word count to determine If an ID 
was expected. If it was, display SINCEHR 1 and file 
SINCERE 1 with the Information defined under Filing 
Requirements. Return to 'wait routine' specified in 
step 1 above. If no ID block was expected, proceed to 
step 5 . 
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5* D8PTAB words *0 thru >10D are to be sent to G4H 
722 along with the identifier after taking the 
ones complement of the DSFTAB word if bit 15 is 
a one (1). All other words are to be processed 
per the Downlink Requirements Cards. 

6 . When G&N Computer power is off, all bits in the 
T/M word blocks will be zero causing a constant 
WOREERR 1 and 2 display. If this condition 
exists, the error should be filed only once 
per minute. 

7. When the G&N Computer is in STANDBY, all the bits 
in the T/M word blocks will be ONES, causing a 
constant WOREERR 1 and SYNCERR 1 display. If 
this condition exists, the error should be filed 
once per minute. 


Downlink Requirements ; 

Measurement ID: Specified on the Downlink Requirements Cards. 

Display: This information is detailed in the computational 

sequence description and consists of program error 
displays as specified in Table 721-1. The Downlink 
Requirements cards shall contain the display require¬ 
ments. 

Filing: Upon detection of an error, the appropriate lnfonmtlon 

is recorded on the file tape as specified in Table 
721-1. 
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TABIZ 721-1 


ERROR EESCRIPnON 

DI3»IAY 

FILE TAPS 

This indicates that Wbrd count 
has incremented beyond a 
specified limit, with no ID 
word detected. 

sue ERR 1 

SYICERR 1, Time Tag 
reference. Word Count, 

ID block. 

At this point Word Count 
has not reached its specified 
limit, but an ID block has 
been received. 

sue err 2 

SYFeERR 2, Time Tag 
Reference Word count, 

ID block. 

Parity is incorrect in the 

1st or 2nd G&N Coraputer word 
of either an ID Block or a 

Data Block. 

WORDERR 1 

| 

WDRDERR 1, Time Tag 
Reference, Block 
count, ID or Data 

Block containing the 
parity error. 

The content of the ID 
block is not correct. 

WORDERR 2 

WORDERR 2, Time Tag 
Reference, Word count 

ID Block. . 
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Tit la ; Downlink Format and Interpretation Program GM 721A 

Pkrt Of : Downlink Program 

Purpose : The prograa accepts each block of five 8-bit GUV 

T/N words (GM Computer Data), reformats the block 
into two 16-bit GM Computer words and checks parity. 
A check for the correct data sequence and a valid 
ID Block is also made. After these checks, the 16- 
bit words are available for interpretation as defined 
on the Downlink Requirements Cards or routed to 
program GM 122 for further processing. If any of 
the checks fail, an error flag is set. 


Calling Sequence : 

to try: This prograa operates under Downlink Executive 

Program Control and is initiated upon receipt of an 
Executive program interrupt. 

Data: Input: 

(a) A sequence of five 8-bit GM T/M words (one 
block) is received each prims frame. The number of 
blocks for each downliat and the content of each block 
will be specified on the Downlink Requirements Cards. 
The first block in a dcwnlist will be the ID block 
which identifies which downlist is to ha processed. 

(b) notification upon loss of a block (Prims Frame). 
Output: 

(a) Taild data is available for intarpretation as 
specified on the Downlink Requirements Cards or 
transmitted to ACE-S/C Program GM 122 for further 
processing and display. 

(b) Error conditions will bt displayed and recorded. 

Horaal Exit: Return to Executive Rrogram Control. 

Error Exit: tons. 


4-721A.1 
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Computation Sequence : 

General: The program receives blocks of five 8-bit T/M words, 

with the following configuration: 


WORD 1 

WOC 

15 

14 

13 

12 

11 

10 

9 

WORD 2 

6 

7 

6 

5 

4 

3 

2 

1 

WORD 3 

P 

15 

14 

13 

Ik 

11 

10 

9 

WORD 4 

8 

7 

6 

5 

4 

3 

2 

1 

WORD 5 

P 

X 

X 

X 

X 

X 

X 

X 


Where WOC - Word order code (1-bit) 

P * Parity (GUI words have odd parity) 

X * Mot used 

The ID block contains a zero WOC, two 16-blt words 
including parity bits (P) and seven unused bit 
positions (X). Word 1 contains the data list address 
in bit positions 15-1 and parity (P) in bit position zero. 

Word 2 contains a fixed bit pattern sync word (77340 q 
or 00437g) in positions 15-1 and Parity (P) in bit 0 
position zero. Word 1 precedes Word 2 in the data 
block transmission. The word order code (WOC) bit 
contains a 0 for all ID blocks. An example of the 
ID block and word format is shown below: 


ID BLOCK 


Data List Address 

(00£36 )q 


Fixed Bit ftttern 


1 




1P*15 


I P 


0 0 ; 


do 


T 

old 


x x x xbdx x 


> T/M Word l«|e- T/M Word 2 * 
oL-GUV Word 1- 


r/M Word 3 Word 4 

•-GUI Word 2 


T/M Word 5-ej 
- Mot Used -*| 
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Ike data block* contain a WOC, two 16-bit word* 
including parity bit* (P) and seven unused bit 
positions (x). Word 1 precedes Word 2 in the data 
block transmission. The word order code (WOC) bit 
contains a 1 for all Data Block* except Data Block 51 
when the fixed bit pattern of the ID word is 77340 a . 
An example of the Data Block and word format is 8 
shown below; 


■ DATA BLOCK 



}— 


T/M WORD 2 


t/m word 3 


T/N WORD 4 


. GAM WORD 1 


GW WORD 2 


T/M WORD 5 
►— IDT V3ED 


®ie GW Computer downlist content is specified on the 
Downlink Requirements Cards referenced py the ID word. 
B»e position of the GW? Computer word in each fixed 
length list determine* whether the word is to be used 
for data monitoring and processing or sent to GAM 722 
for DSKY display monitoring. 

logic Sequence: 1. Check parity of both the 1st and 2nd GAM Computer 

words of the block. If this check fails, do not process 
the words but display and file WORDKRR 1 as defined in 
Table 721-1 and wait for the next word block. If three 
successive WORDERR l's are obtained, inhibit filing 
data until a valid ID word is received. If, while 
processing a valid list, the 40 bits are all zeros, a 
GAM Computer restart has occurred. If this condition 
is obtained, display WORDERR k and file each succeeding 
block of data as WORDERR 4 as specified in Table 721-1 
until a valid WOC-O is obtained. 

2. For a decoienutator "loss of sync", wait for an ID 
block or data block 51 which has a Word Order Code 
(WOC) of zero, then initialize a word counter. A 
block 51 with a WOC - 0 shall only be accepted if 
previous processed data had a fixed bit pattern of 
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3* Check that the number of word* received is not 
greater than the list length. If so, display SYHCHW 1 
and file SYHCERR 1 as defined in Table 721-1 and wait 
until a valid ID word is received. 

4. For a HOC ■ 0, perform ID check for: 

a. Correct fixed bit sync word of 77340 ft in 

bits 1-15 of 2nd word in block. 0 

b. Correct fixed bit sync vord of 00437 ft in 

bits 1-13 of 2nd vord in block. 0 

c. Correct data list address in bits 1-15 of 
1 st vord in block. 

5* If steps 4a and 4c or 4b and 4c above are correct, 
set an indicator to specify the type of fixed bit sync 
vord to be processed and proceed with step 6. If 
incorrect proceed vith step 7. 

6 . Check that a valid ID vord has not been received 
too soon. If It has, display and file SYHCERR c as 
defined in Table 721-1 and proceed as if it had been 
received in the correct sequence. Proceed vith step 9. 

7* If steps 4a and 4c or 4b and 4c above fail, eh^ck 
to see if this should be a block 51 vith a VOC - 0. 

If not, display and file WORDERR 2 as defined in 
Tfcble 721-1 and return to step 1 above. If this is 
block 51 data, proceed vith step 9> otherwise assume 
this is block 51 data, display a WORDERR 3 and file 
this data, ftroceed vith step 9. 

8 . For a HOC ^ 0, check if this should be block 51 
data vith a WOC * 0. If so display and file SYHCERR 1 
as specified in Table 721-1 and return to step 1 above. 

9* DSPTAB words +0 through +10D are to be sent to 
Gift 722 along vith the identifier after taking the ones 
cooplement of the DSPTAB word if bit 15 is a one (l). 
All other words are to be processed per the Downlink 
Requirements Cards. 

10. When G4H Computer power is off, all bits in the 
T/M word blocks will be aero or when the GUV Computer 
is in Standby, all bits will be ones causing a constant 
WORDERR 1. When this condition exists, three successive 
WORDERR 1 displays are obtained so return to step 1. 
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Downlink Requirements : 

Measurement ID: Specified on the Downlink Requirements Oards. 

Display: This information is detailed in the computational 

sequence description and consists of program error 
displays as specified in Table 721 - 1 . The Downlink 
Requirements cards shall contain the display reouire- 
ments. 


Piling: 


Upon detection of an error, the appropriate infonmtion 
is recorded on the file tape as specified in Table 721-1. 


TABLE 721-1 


filROR DESCRIPTION 

DISPLAY 

PILE TAPE 

This Indicates that word count 
has incremented beyond a 
specified limit, with no ID 
word detected or beyond the 
limit for data block 51 (if req.). 

SY19CJSRR 1 

SYNC ERR 1, Time Tag 
Reference, Block Count, 

5 eight bit TM words. 

At tills point Word Count 
has not reached its specified 
limit, but an ID block 
been received. 

SYHCERR 2 

STCERR 2, Time Tag 
Reference, Block count, 

5 eight bit TM words. 

Parity is incorrect in the 

1st or 2nd GW Computer word 
of either an ID Block or a 

Data Block. 

WORDERR 1 

WORDERR 1, Time Tag 
Reference, Block Count, 

5 eight bit TM words. 

The content of the ID block 
is not correct. 

WORDERR 2 

WORDERR 2, Time Tag 
Reference, Block count, 

5 eight bit TM words. 

The data being processed was 
resynced from block 51 . 

WORDERR 3 

WORDERR 3, Time Tag 
Reference, Block Count, 

5 eight bit T/M Words. 

Data is not being processed 
because of a WORDERR 1 

WORDERR b 

WORDS® b, Time Tfcg 
Reference, Block Count, 

5 e igfat bit T/M Words. 
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Title : Display Program (DSPTAB) GAR 722 

Part of : Downlink Program 

Pur P° se : The Display Program interprets all DSPTAB words 

that are detected as such by the Downlink Format 
Program and generates displays identical in content 
and fonrmt to the on-board spacecraft D6KY displays. 
This program provides ACE-S/C ground station test 
personnel the capability of continuously monitoring 
an spacecraft keyboard displays. 


Calling Sequence : 

Okis program is activated only by the Downlink 
Format Program whenever program display words are 
to be interpreted. 

Input: Inputs to the Display Program shan consist of 
a complete 16-bit Downlink DSPTAB word and identifier. 

Output: Coded information to be displayed. 

Return to the ACE Executive Program. 

Error conditions shall cause error infornmtion to 
be displayed anc recorded on the file tape. After 
error recording, control is returned to the ACE 
Executive Pregram. Error messages are detailed 
in Table 722-3. 

Computation Sequence : Activation of the Display Program is attained via 

the Downlink Format Program. Inputs to this program 
will be the 16-bit Downlink word and an identifier. 

The identifier specifies which DSPTAB word in the 
Downlink list is to be processed. 

The l6-bit Downlink DSPTAB word consists of four 
parts of coded information plus a parity bit. The 
four parts are: 

1. Bits 15-12: The address in these bits is not 
used. 

2. Bit 11: The special code in this bit specifies 
a particular discrete associated with the 
DSPTAB word. 


Entry: 

Data: 

Hormal Exit: 
Error Exit: 


4-722.1 
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3. Bits 10-6: Represent Display Codes which are 
associated with specific Display Names. These 
codes specify the numeric character to be 
displayed in accordance with Table 722-2. 

4. Bits 5-Is Same as bits 10-6 above. 

Since the contents of the DSPTAB table is sequentially 
transmitted Downlink, the Downlink Format Program 
shall supply this .subprogram with the DSPTAB contents 
(display word) and identifier. The display word 
associated with each DSPTAB is defined in Table 722-1. 

Upon entry from the Downlink Format Program, the 
display program shall check the identifier to determine 
which of the 11 DSPTAB words has been received. 

Ttoe Logic sequence for the DSPTAB Vords depends on* 
the state of bit 11. Below is a brief description 
of the action to be taken. 


DSPTAB 

*£,*6,+9D or +10D 


♦7 


♦1,+4, or -*6 


•K ),+3 or 45 


DSPTAB WORD ACTION 
The special code bit (bit 11), 
of these k DSPTAB words, is 
not applicable, therefore 
perform sequence 1 as 
described below. 

Bit 11 is not applicable, 
therefore perform sequence 2 
as described below. 

Bit 11 of these DSPTAB words 
is interpreted as follows: 

Bit 11 * 1, Set sign indicator 
of R to plus. Bit 11 ■ 0, 
do not change the sign indicator 
of R. 

Perform sequence 1 as described 
below. 

Bit 11 of these DSPTAB words 
is interpreted as follows: 

Bit 11 ■ 1, set sign Indicator 
of R to minus. Bit 11 ■ 0, 
set sign indicator of R to blank. 

Perform sequence 1 as described 
below. 


NOTE: With DSPTAB 45 end +6 set the sign of Rl; 

DSPTAB 43 end 44 set the sign of R2; 
DSPTAB 40 and 4l set the sign of R3* 


4-722.2 



Operator Action : 
Console Operator: 

Downlink Requirements 
Display: 

Filing: 
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Sequence 1 • extracts the relay code corresponding 
to bits 10-6 of the Downlink word and checks it 
against Table 722-2 for legality. If the code is 
legal the indicator is set to display the digit 
frost Table 722-2 followed by a transfer to sequence 
2. If the code is not legal clear the sign display 
indicator and initiate a relay-error exit. 

(See Table 722-3) 

Seq j>»nce 2 - extracts the relay code corresponding 
to bits 5-1 and checks it against Table 722-2 for 
legality. If the code is legal the indicator is 
set to display the digit frost Table 722-2 followed 
by a return to the ACE Executive Prograst. If the 
code is not legal, clear the sign and first digit 
display indicators and initiate a relay-error exit. 
(See Table 722-3) 

Option - at the option of the operator an R-9TART 
■ay be used to transcribe the entire display on to the 
file tape. This R-START will be interrogated after 
the processing of the 11th display word. If the 
R-START is selected and the CRT display has changed 
since the last recording, the entire display is to be 
recorded (including FLASH and UFL1J* indicators). 

If either the R-START is not selected or the display 
has not changed, no recording should be aade. The 
recording should be prefaced by 722 Display Recording. 


The operator shall have the option of transcribing 
the entire display on file tape by use of an 
R-START as explained under "option" of the "Computation 
sequence". 


Display the results of the "computation sequence * 
sequence 1 and 2. 

The results of this subprogram shell be filed as 
explained in the "eoaqmtation sequence". 




<*-722.3 



Apollo GUV Specif teat ion 
HD 1002319 Rev. if 


TABLE 722-1 
TABU OF DISPLAY WORDS 


DSPTAB 

Address 

Bits 15-12 
Binary Code 

Special Oode 
Bit 11 

Display Haae 
Relay Code for 
Bits 10-6 

Display Haas 
Relay Code for 
Bits 5-1 

♦10D 

V 

• • 

MD1 

MD2 

♦ 9D 

0 

- - 

m 

TO 

♦ 8D 

T 

. . 

Hitt 

TO 

♦ 7 




R1SL 

♦ 6 

U 

4R1 

R1E2 

R1D3 

♦ 5 

8 

-R1 

R1I* 

R1B5 

♦ 1 

8 

*»R2 

R?m 

R2E2 

♦ 3 

D 

-R2 

R2D3 

R2P 

♦ 2 



R2D5 

R3D1 

♦ 1 


**3 

R3B2 

R3D3 

♦ 0 


-R3 

R3P 

R3D5 


TABLE 722-2 

5 BIT RELAY COPES FOR HIMHVIC CHARACTER DISPLAY 


00 EE 
00000 
10101 
00011 
11001 
11011 
01111 

11110 

11100 
10011 

11101 

11111 


CHARACTER 

BLANC 

0 

* 1 
2 
3 
k 

, 5 
6 
T 
8 
9 


M2 2.k 


PI 
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TABU 722-3 


HWOR DE9CRIPTI0H 

DISPLAY 

FILE TAPE 

A word has appeared 
containing a relay cote 
vblch la not in 

Table 722-2. 

RELERR1 

722 RELERR1, 16- 
bit vord, tine tag, 
and DSPTAB nunber. 
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Title : Display Program (DSPTAB) G&1V 722A. 

Psrt Of : Downlink Program 

Pur P° ae : The Display Program interprets all DSPTAB words 

that are detected as such by the Downlink Format 
Program and generates displays identical in content 
and format to the on-board spacecraft DSKY displays. 
This program provides ACE-S/C ground station test 
personnel the capability of continuously monitoring 
all spacecraft keyboard displays. 


Palling Sequence : 


Entry: This program is activated only by the 

Downlink Format Program whenever program display 
words are to be interpreted. 

Dsta: Input: Inputs to the Display Program shall 

consist of a complete l6-bit Downlink DSPTAB word 
and Identifier. 

Output: Coded information to be displayed. 

Boreal:Exit: Return to the ACE Executive Program. 

Error Exit: Error conditions shall cause e rror 
information to be displayed and recorded on the file 
tape. After error recording, control is returned to 
the ACE Executive Program. Error messages are 
detailed in Table 722-3. 

Computation Sequence : Activation of the Display Program is attained via 

the Downlink Format Program. Inputs to thir program 
will be the 16-bit Downlink word and an identifier. 
The identifier specifies which DSPTAB word in the 
Downlink list is to be processed. 

The 16-bit Downlink DSPTAB word consists of four 
parts of coded information plus a parity bit. The 
four parts are: 

1. Bits 15-12: The address in these bits is not 
used. 

2. Bit 11: The special code in this bit specifies 
a particular discrete associated with the 
DSPTAB word. 


U-722A.1 
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3. Bits 10-6: Represent Display Codes which are 
associated with specific Display Names. These 
codes specify the numeric character to be 
displayed in accordance with liable 722-2. 

fc. Bits 5-1: Same as bits 10-6 above. 

Since the contents of the DSPTAB table is sequentially 
transmitted Downlink, the Downlink Format Program 
shall supply this subprogram with the DSPTAB contents 
(display word) and identifier. The display word 
associated with each DSPTAB is defined in Table 722-1. 

Upon entry from the Downlink Format Program, the 
display program shall check the identifier to determine 
which of the 11 DSPTAB words has been received. 

The Logic Sequence for the DSPTAB Words depends on 
the state of bit 11. Below is a brief description 
of the action to be taken. 

DSPTAB DSPTAB WCRD ACTION 

+2,+fl,+9D or +10D The special code bit (bit 11), 

of these k DSPTAB words, is 
not applicable, therefore 
perform sequence 1 as described 
below. 

Bit 11 is not applicable, 
therefore perform sequence 2 
as described below. 

♦1, or +6 Bit 11 of these DSPTAB words 

is interpreted as follows: 

Bit 11 ■ l, Set sign indicator 
of R to plus. Bit 11 * 0, 
do not change the sign indicator 
of P. 

Perform sequence 1 as described 
below. 


or +5 Bit 11 of these DSPTAB words 

is interpreted as follows: 

Bit 11 - 1, set sign indicator 
of R to minus. Bit 11 ■ 0, 
set sign indicator of R to blank. 

Perform sequence 1 as described 
below. 

NOTE: With DSPTAB +5 and *6 set the sign of Rl; 

DSPTAB +3 and +4 set the sign of R2; 

DSPTAB -K) and +1 set the sign of R3. 

4-722A.2 *°1 
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Sequence 1 - extracts the relay code corresponding 
to bits 10-6 of the Downlink word and checks it 
against Table 722-2 for legality. If the code is 
legal the indicator is set to display the digit 
from Table 722-2 followed by a transfer to sequence 
2. If the code is not legal clear the sign display 
indicator and initiate a relay-error exit. 

(See Table 722-3) 

Sequence 2 - extracts the relay code corresponding 
to bits 5-1 and checks it against Table 722-2 far 
legality. If the code is legal the indicator is 
set to display the digit from Table ??2-2 followed 
by a return to the ACE Executive Program. If the . 
code is not legal, clear the sign and first digit 
display indicators and initiate a relay-error exit. 

(See Table 722-3) 

yiling - After the processing of the eleventh display 
word and if the CRT display has changed since the last 
recording, the entire display is to be recorded 
(including FIASH). The recording 

should be prefaced by 722 Display Recording. 

Option - At the option of the operator, an R-START 
may be activated to inhibit the filing of the entire 
display on the file tape. 

Operator Action : Console Operator: The operator shall have the 

option to inhibit transcribing the entire display on 
file tape by use of an R-START as explained under 
"option" of the "Computation sequence", 

Downlink Requirements : Display: Display the results of the "computation 
sequence" sequence 1 and 2. 

Piling: The results of this subprogram shall be 

filed as explained in the "computation sequence '• 


4-722A.3 
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TABLE 722-1 
TABLE OF DISPLAY WORDS 


DSPTAB 

Address 

Bits 15-12 
Binary Codes 

Special Code 
Bit 11 

Display Haae 
Relay Code for 
Bits 10-6 

Display lane 
Relay Code for 
Bits 5-1 

♦10D 

H 

. . 

MD1 

MD2 

♦ 9D 

0 


VD1 

VD2 

♦ 8d 

T 


HDl 

ND2 

♦ 7 


- . 


R1D1 

♦ 6 

U 

«R1 

R1D2 

R1 D3 

♦ 5 

3 

-R1 

R1D*» 

* R1D5 

♦ J> 

K 

+R2 

R2D1 

R2B2 

♦ 3 

D 

-R2 

R2D3 

R2Dfc 

♦ 2 



R2D5 

R3m 

* 1 


♦R3 

R3® 

R3D3 . 

♦ 0 


-R3 

R3D»i 

R3D5 


5 BIT RELAY 

TABLE 722-2 

CODES FOR NUMERIC 

CHARACTER DISPLAY 

CODE 


CHARACTER 

00000 


Blank 

10101 


0 

00011 


1 

11001 


2 

11011 


3 

01111 


h 

11110 


5 

11100 


6 

10011 


7 

11101 


8 

11111 


9 


k-TZZk.k 


403 



APOLLO GUI Specification 
ND 1002319 REV. M 


TABUS 722-3 


iRROR DESCRIPTION 

DISPLAY 

PIIE TAPE 

A word has appeared containing 
a relay code which la not in 

Thbl* 7*2-2. 

RKLERR1 

722 RELERR1, 2-five 
bit Relay Codes, tine 
tag, and DSPFAB 
number. 
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Title : GUV Downlink Processing Requirements, G&JV 72k. 

Purpose : This subprogram defines the handling, processing 

and filing requirements for the G&H Downlink words. 

Computation Sequence : The processing requirements for the GUV computer 

downlink words will be specified on the Downlink 
Requirements cards in the PRPS or PRD. The 
following lists the types of processing to be 
available for GUV computer downlink words: 

A. Events 

1. Single event display where either a "0" 
or a "1" (normal or inverted) will be 
the off state of the event. 

2. n ANDed" where two or more normal or 
inverted events may be "ANDed" for a 
single display, (i.e. A*B*C) 

3- "ORed" where two or more normal or 

inverted events may be ’’ORed” for a single 
display, (i.e. A ♦ B ♦ C ♦ D) 

Store value for GUV 722 or 732 and set 
-Flash" VERB/HCUH if the bit is OH or 
stop -Flash” if bit is OFF. 

5. Store bits for GUV 731 use. (Uplink) 

B. Binary Conversion 

1. Display the bit specified in binary. 

(i.e. a ”0” or a -1”). 

C. Octal Conversion 

1. The 15 bits are converted to 5 octal digits. 

D. Decimal Conversion 

1. The 15 bits are considered unsigned, 
converted to decimal and multiplied by a 
specified scale factor. 

2. The 15 bits are considered signed, converted 
to decimal and multiplied by a specified 
scale factor. 


J 
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D. (continued) 

3. The 15 bits are converted to decimal either 
signed or unsigned for which two scale factors 
apply. The scale factor to be used is 
determined by an event. 

Offset Data - Two scale factors are involved. 

Two card sets shall be required with one card 
set containing the octal value (5 digits) which 
represents the zero condition and the other card 
set containing the normal scale factor. This 
is to be treated as a unsigned 15 bit word. 

If the GUV Computer word is greater than or 
equal to the offset value (zero condition), 
subtract the offset value from the GUV Computer 
word, convert to decimal and multiply by the 
normal scale factor. If the GUV Computer Word 
is less than the offset value, add the 2 's 
compliment of the offset value to the GUV Computer 
word, convert to decimal and multiply by the 
normal scale factor. 

E. Double Precision Conversion (i.e. 30 bits treated 

as a single word). 

1. A double precision word is converted to decimal 
and multiplied by a specified scale factor. 

2. A double precisian word is converted to decimal 
for which two scale factors apply. The scale 
factor to be used is determined by an event. 

3- A double precision word is converted to hours, 
minutes and seconds with the value of the LSB 
equal to 10 milliseconds. The display shall be 
XX HRS XX MIN XX.XX 3EC. The time for GUI 701 
(Uplink) shall be identified. 

4. Since the sign of the LSB may not necessarily 
agree with the sign of the MSB, the following . 
equation is given as a representative method 

of converting: 

* (MSB ) 10 + (LSB) k J * Scale 

Factor * Double Precision Answer where the 
sign of both the LSB and MSB must be used. 


k-72k.2 
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Miscellaneous 

1. Digit Configuration • The digit configuration 
of the word to he displayed shall define 

the total number of daMwai or octal (5 or 3 ) 
digits to be displayed and if the word to 
be displayed is decimal, the number of 
digits to the right of the decimal point. 

If the word is larger than the display 
called out, the most significant digits 
shall be truncated. Whenever the most 
significant digits of a decimal number are 
trunicated for CRT display and the trunlcated 
digits are not equal to zero, the display 
on the CRT shall blink. 

2. Filing - the "File Flag" shall cause the 
converted and scaled data along with the 
list and word numbers from GAR 721 to be 
filed an the command file tape. Whenever 
the " 72 k STTOP FILIHG R-3TART" is depressed, 
filing shall be suppressed and remain 
suppressed as long as the R-START is ACTIVE. 
In the case of events, the flag will cause 
the 15 bit GAH computer word containing 

the bit to be filed along with its word 
and list numbers. Multiple calls for the 
same ward to he filed will he treated as 
one call. 

3« Specified words shall be sent to GAH 722 
for processing. Filing and processing 
requirements for these words shall be 
defined in GAR 722. 

k m Multiple displays - Certain GUV computer 
words win be processed in more than one 
manner. Multiple card sets will define 
these displays (l.e. on* set displaying a 
word In octal end addItloos 1 card sets 
displaying various bits of the same word 
as events, AKDsd and ORed events). 

5« All GAH subprogram error* shall be *toM»d* 
for a single event display in addition to 
their individual displays, the reset of 
this display shall be the same ae the 
reset of the individual err o r displays. 
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Title : Uplink Transmission Program GUV 731 

frm*t Of : Uplink Program 

Pur P° 8C : This subprogram checks the received keycode inputs 

for parity and valid codes and then formats them 
into a ccmnand word for transmission to the External 
DTCS. The status of the Uplink system and toe GUI 
Computer is monitored, and the Uplink coanand 
sequence is controlled to the acceptable input rate 
of the GUI Computer. 


Calling Sequence : 
ttitry: 


Data: 


Hormal Exit: 
Error Exit: 


Computation Sequence: 


lhis subprogram operates under Uplink Executive 
Program control and may be initiated via K-START, 
GUI Subprograms or special purpose parametric 
input routines ( "ADAP"). 


Input: 1) The data content utilized by this sub¬ 

program consists of a five bit Keycode 
plus a parity bit (odd parity). The 
input consists of information received 
from K-START punched tape (Automatic 
Mode) or from the K-START Keyboard 
(Manual Mode), from GUI Subprogram or 
from a special purpose parametric 
input routine (ADAP). 

2) Keycode delay factor of XXX milliseconds 
entered via C-START. 

3) Options entered via R-STARTS as defined 
in the FRPS/PRD. These options are: 

a) Verify or Load-Verify 

b) Block Uplink Override 


Output: Output will consist of a sequence of formated 

data words, which is transmitted to the GUV 
buffer, the time delay factor display and 
error displays. 


Return to Uplink Executive Program. 

Error conditions will be displayed for the operator 
and recorded on the Uplink Pile Command Tape. These 
error conditions are subsequently described in 
Table 731-2. 


This subprogram shall initialized by a Keycode 
entry from any of the following: 


408 
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Computation Sequence (cont'd) 

1. Operator action by means of the K-START module, 
either in manual or automatic modes. 

2. Upon entry from a GAR Subprogram. 

3. Upon entry from a special purpose parametric 
input routine (AJJAP). 

This subprogram shall then perform the following: 

1. Check for the R-START module VH3IFY 4 LOAD VERIFY 
XBQ upon entry of a keycode into this subprogram. 
If this XEQ is detected transfer control to 

GUI 73^. If this XEQ is not detected proceed. 

2. Check the received Keycode with the parity 
bit to assure that odd parity exists. If this 
parity check fails terminate entry and/or 
generate HON-VERIFY on K-START module depending 

. on source of entry. Inhibit the transmission 
at the Keycode and display and record the error 
condition as specified in Table 731-2. 

3* Check the validity of the received keycode. 

The valid keycodes are listed in Table 731-1. 

If the keycode is not valid terminate entry 
and/or generate a HON- VERIFY cm the K-START, 
inhibit the transmission of ae keycode and 
display and record the error condition as 
specified in Table 731-2. 

4. Transform the valid keycode into a l£-blt word 
and combine it with the DTCS GAN buffer address 
and required control bits as indicated in 
Figure 731-1. 

FORMAT 


xxxxx 

. "V 

15-Bit Comes nil Control 

Bits 



o23 




GUI 

0/F 

Buffer 

Bit 

Code 



GAN UPLINK WORD 


.XXXXX 


- FIGURE 731-1 - 


A- 731.2 
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Computation Scqicncc : (continued) 

5« Check the Block Uplink discrete and if OH, check 
the R-START "Block Uplink Override". If Block 
Uplink is OH and "Block Uplink Override" is OFF, 
terminate entry and generate a "NON-V®IFY" on 
the K-START, inhibit the transmission of the 
keycode and record the error condition as 
specified in Table 731-2. If Block Uplink is 
ON and Block Uplink Override is ON, inhibit the 
"HON-VERIFY" and allow further tests on the 
keycode. Bach keycode transmitted to the GMT 
computer when Block Uplink is ON and Block 
Uplink Override is OH shall be recorded on the 
Uplink File Tape as normal along with the 
Block Uplink Overriden message. 

6 . Check for V3*> in a Oonand sequence. If present, 
two GC discretes are monitored, namely "Gimbal 
Ik>ck" and "IMU Operate". If both discretes are 

. set to an "OH" state and the keycode is an "ENT®", 
a "No n-Ver ify" display will occur on the K-START, 
the "EHTW" keycode will not be transmitted.Uplink 
and the error condition will be recorded as 
s pecif ied in Table 731-2. The inhibiting of the 
"ENTER" keycode will remain in effect as long 
as the "Gimbal Lock" and "IMU Operate* discretes 
are "OH" ar until a "VERB" keycode is transmitted. 

7. Check the Operator Error discrete. If this discrete 
is ON and the Keycode is a Reset Keycode, transmit 
the Reset Keycode after the proper delay. If the 
Operator Error discrete is ON and the Keycode is 
not a Reset Keycode terminate entry and generate 

a "HON-VERIFY" on the K-START, inhibit the 
transmission of the Keycode and record the error 
condition as specified in Table 731-2. The 
Operator Error discrete shall be cleared upon 
entry of a Reset Keycode by the operator after 
the HOH-VBHIFY" switch is reset, ftiis allows 
the operator to continue sending the interrupted • 
sequence of commands by re-inserting the previous 
Keycode. 

8 . Check the UFLOCK discrete. If this discrete is 
ON and the Keycode is a Reset Keycode, zero the 
GMT Computer Uplink register and transmit the 
Rtset Keycode after the proper delay. If the 
Uplock discrete is OH and the Keycode is not a 
Reset Keycode terminate entry and generate a 

NON-VERIFY" on the K-START, inhibit the transmission 
of the K-START, inhibit the transmission of the 
keycode and record the error condition as specified 


*-731.3 
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8. (continued) 

in Table 731-2. The UFLOCK discrete ehall be 
cleared upon entry of a Reset Keycode by the 
Operator after the "HON-VERIFY" switch is reset. 
This allows theoperator to continue sending the 
interrupted sequence of cosnands by re-inserting 
the previous Keycode. 

9. Check the CSR Message from the ETCS after the 
transmission of every keycode. If the CSB is 
"good", unseal the entry after the specified time 
delay. (The time delay is utilized to control the 
input rate of the Keycode to the G&H Computer and 
shall nominally be 90 milliseconds unless Modified 
by C-START.) If the CSR is "bad" terminate entry 
and generate a "HOH-VERIFY" on the K-START and 
unseal the entry to allow further operator action. 

10. Check for the R-START nodule Verify, Load Verify 
XBQ. If this XEQ is detected transfer control 
to GUV 732. 

11. Generate a verify on the K-START and/or return 
to the Uplink Executive depending upon source 
of entry. 

12. Display the following: 

a. The time delay factor in XXX milliseconds 
and the appropriate nomenclature. 

b. Program error displays as specified in 
Table 731-2. 


Operator Action : 
Console Operator: 
Uplink Requirements : 
ETCS Transmission: 

Filing: 


See "Computation Sequence". 


The data word transmitted to the G&H buffer is 
identified in the Computation Sequence and will be 
generated as required. 


1) All K-START coanand information will be 
recorded on the command tape.. 

2) Additional recordings for error conditions and 
discrete inhibits are specified in Table 731-2. 

3) Bach G&H Computer Uplink word transmitted while 
Block Uplink is OH will be filed on the Uplink 

File Tape along with the Block Uplink Overridden Message 
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- TABUS 731-1 - 
LEGAL GW COMPUTER XEYCODES 


Character 


Code 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 


KEX RELEASE 
PLUS 
MUIUS 
KJKFKR 
CIEAR 
HOUH 


MSB LSB 

10000 

00001 

00010 

00011 

00100 

00101 

00110 

001 x 1 

01000 

01001 

10001 
10010 
11001 
11010 
non 
moo 
11110 
mn 
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- TABLE 731-2 - 
ERROR DISPLAY EEFIHITICN5 


Error or Discrete 

Display 

K-START 

Module Display 

Command Tape 

Edit 

Odd parity does not exist 
in the data frame received. 

PARERR 1 

Hon-Verify 

731, PARERR 1, 
Time Ref. 

An invalid GW Computer 
keycode has been received 
by this subprogram. 

KEYERR 1 

Hon-Verify 

731, KEYERR 1, 
Time Ref. 

An Illegal entry of a 

V 36 B has occurred. 

KEYERR 2 

Hon-Verify 

731, KEYERR 2, 
Time Ref. 

This indicates that an 
incorrect keycode loading 
procedure has occurred and 
that further entry is 
inhibited. 

OPERATOR 

ERROR OH* 

Hon-Verify 

731, Op. B*ror. 
Time Ref. 

This indicates that a 
previous keycode was not 
transmitted correctly and 
that the present keycode 
is not a reset keycode. 

UPLOCF OH* 

OR 

K-K-K FAIL OH* 

Hon-Verify 

731, PORMERR, 

Time Ref. 

Ho keycodes can be received 
by the GUI Computer via 
Uplink, therefore further 
keycode entry is inhibited. 

BLOCK 

UPLINK OH* 

Hon-Verify** 

731, Block Uplink 
OH, Time Ref. 

R-Start Block Uplink Override 
and Block Uplink OH. 

OH 


Block Uplink 
Overridden 

Bad CSR 

csr m 

Hon-Verify 

Hone 


* pieae display* are set by the Guidance Computer Downlink Format and 
Interpretation Program GUV 721 . 

M ^J erif y di 8 P la y occur if the R-START "Block Uplink Override" has 
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Title ; Uplink Transmission Program GIH 731A. 

Fkrt Of : Uplink Proem 

Purpoam t This s ub progr aa control* the transmission of *11 

Uplink ccsnands from the ACE-S/C Station to the 
GAR Computer. These cooandi nay com from any 
source such as K-START punched tape, K-START key¬ 
board, frosi other GUV Subprograms or ADAP routines. 

The subprogram checks the received keycode Inputs 
for parity and valid codes and then formats thea 
into a coaand word for transmission to the External 
OTCS. The status of the Uplink system and the 
GUI Computer is monitored, and the Uplink comsand 
sequence is controlled to the acceptable input rate 
of the GAN Computer. 

Calling Sequence : Entry: This subprogram operates under Uplink 

Executive Program control and may be initiated via 
K-START, GUI Subprograms or special purpose parametric 
input routines (’ADAP'). 

Data: Input: 

1) The data content utilized by this subprogram 
consists of a five bit Keycode plus a parity 

bit (odd parity). The input consists of information 
received from X-START punched tape (Automatic 
Mode), from the K-START Keyboard (Manual Mode), 
from other GAM Subprograms or from a special 
purpose parametric input routine (ADAP). 

2) Keycode delay factor of XXX milliseconds entered 
via C-START. An entry of (XX) milliseconds will 
not be a valid time delay. 

3) Options entered via R-STARTS as defined in the 
FRPb/PRD. These options are: 

a) Verify, Load-Verify or DCA Verify 

b) Block Uplink Override - 

Output: Output trill consist of a sequence of formated 

data words, which is transmitted to the GAN buffer, the 
time delay factor display and error displays. 

Normal Exit: Return to Uplink Executive Program. 

Error Exit: Error conditions will be displayed for the 
operator and recorded on the Uplink File Comnand Tape. 
These error conditions are subsequently described in 
Table 731-2. 

Computation Sequence : This subprograa shall be Initialized by a Keycode entry 

from any of the following: 
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Confutation Sequence ; (continued) 

1. Operator action by Beans of the K-START nodule, 
either in annual or automatic nodes. 

2. Upon entry from a GW Subprogram. 

3. Upon entry from a special purpose parametric 
input routine (AMP). 

This subprogram shall then perform the following: 

1. Check for the R-START nodule VERIFY, LOAD-VERIFY 
or DCA VH?3FY XEQ upon entry of a keycode into 
this subprogram. If this XEQ is detected transfer 
control to GW 732. If this XEQ is not detected 
proceed. 

2. Check the received Keycode with the parity bit 
‘ to assure that odd parity exists. If this parity 

check fails terminate entry and/or generate HOH- 
VERIFY on K-START nodule depending on source of 
entry. Inhibit the transmission of the Keycode 
and display and record the error condition as 
specified in Table 731-2. 

3. Check the validity of the received keycode. The 
valid keycodes are listed in Table 731-1. If 
the keycode is not valid temlnate entry and/or 
generate a HOH-VERIFY on the K-START, inhibit 
the transmission of the keycode and display and 
record the error condition as specified in 
Table 731-2. 

fc. Transform the valid keycode into a 16-blt word 
and combine it with the DTCS GW buffer address 
and required control bits as indicated in 
Figure 731-1. 

GW UPLIHK WORD FORMAT 

KEYCCOS - HOT KEYCODE • KEYCODE 

L yjrooot_xxra_ xxxxx j ^x x j x 2 

O/F 15-Bit Ccmonand Control 

Bit Bits 


- FIGURE 731-1 - 
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Computation Sequence : (Continued) 

5. Check the Block Uplink discrete and if OH, check 
the R-START "Block Uplink Override." If Block 
Uplink is OH and "Block Uplink Override" is OFF, 
terminate entry and generate a "HON-VERIFY" on 
the K-START, inhibit the transmission of the 
keycode and record the error condition as 
specified in Table 731-2. If Block Uplink is 

On and Block Uplink Override is OH, inhibit the 
"HON-VERIFY" and allow further tests on the 
keycode. Bach keycode transmitted to the GW? 
Computer when Block Uplink is OH and Block 
Uplink Override is OH shall be recorded on the 
Uplink File Tape as normal along with the 
Block Uplink Overridden message. 

6 . Check for V 36 in a counand sequence. If present, 
two GC discretes are monitored, namely "Glmbal 
Lock" and "IMU Operate". If both discretes are 
set to an "ON" state and the keycode is an 
"ENTER", a "Nan-Verify" display will occur on the 

K-START, the "ENTER" keycode will not be transmitted 
Uplink and the error condition will be recorded 
a s spe cified in Table 731-2. The inhibiting of the 
"ENTER" keycode will remain in effect as long as 
the "Gimbqi Lock" and "IMU Operate" discretes are 
"OH" or until a "VERB" keycode is transmitted. 

7« Check the Operator Error discrete. If this 

discrete is OH and the Keycode is a Reset Keycode, 
transmit the Reset Keycode after the proper delay. 

If the Operator Error discrete is ON and the Key- 
code is not a Reset Keycode terminate entry and 
generate a "HON-VERIFY" on the K-START, inhibit 
the transmission of the Keycode and record the 
error condition as specified in Table 731-2. The 
Operator Error discrete shall be cleared upon 
entry of a Reset Keycode by the operator after 
the "HON-VERIFY" switch is reset. This allows the • 
operator to continue sending the interrupted 
sequence of commands by re-inserting the previous 
Keycode. 


^-731A.3 
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Computetion Sequence : (Continued) 

8 . Check the UFLOCK discrete. If this discrete is 
OM end the Keycode is e Reset Keycode, sero the 
GW Computer Uplink register end transmit the 
Reset Keycode after the proper delay. If the 
Uploek discrete is OM end the Keycode is not e 
Reset Keycode terminate entry and generate a 

"MOM-VERIFY" on the K-START, inhibit the transmission 
of the K-START, inhibit the transmission of the 
keycode and record the error condition as specified 
in Table 731-2. The UPLOCK discrete shall be 
cleared upon entry of a Reset Keycode by the 
Operator after the "MOM-VERIFY" switch is reset. 

This allows the operator to continue sending the 
interrupted sequence of commands by re-inserting 
the previous Keycode. 

9. Check the DCA Verify Option in GW 732. If 
the DCA Verify Option is activated, the Keycode 

* shall not be transmitted. 

10. Check the CSR message from the ETCS after the 
transmission of every keycode. If the CSR is 
"good", unseal the entry after the specified time 
delay. (The time delay is utilised to control the 
input rate of the Keycodes to the GW Computer and 
shall nominally be 90 milliseconds unless 
modified by C-START.). If the CSR is "bad" 
terminate entry and generate a "MOM-VERIFY" on the 
K-START and unseal the entry to allow further 
operator action. 

11. Check for the R-START nodule Verify, Load Verify 
or DCA Verify XEQ. If this XBQ is detected 
transfer control to GW 732. 

12. Generate a verify on the K-START and/or return 
to the Uplink Executive depending upon source 
of entry. 

13* Display the following: 

a. The tine delay factor in XXX milliseconds and 
the appropriate nomenclature. 

b. Program error displays as specified in 
Tsbla 731-2. 

Operator Action : Console Operator: See "Computation Sequence". 


iif 
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Uplink Requirements : BTCS Transmission: The data word transmitted to the 

buffer is Identified in the Computation Sequence 
and will be generated as required. The Keycode shall 
not be transmitted if the DCA Verify Option of 
GUI 732 is activated. 

Filing: 

1) AH K-START command information will be recorded 
on the co n—ind tape even if it is not transmitted. 

2) Additional recordings for error conditions and 
discrete inhibits are specified in Table 731-2. 

3) Bftch Computer Uplink word transmitted while 
Block Uplink is OH will be filed on the Uplink 
File Tape along with the Block Uplink Overridden 
message. 



APOLLO G&N Specification 
HD 1002319 REV. M 

- TABLE 731-1 - 
LEGAL CM? COMPUTER KEYCCDF.S 


Character 

Code 

0 

MSB LSB 
lOOOO 

1 

00001 

2 

00010 

3 

00011 

k 

00100 

5 

00101 

6 

00110 

7 

00111 

8 

01000 

9 

01001 

VERB 

10001 

RESET 

10010 

KEY RELEASE 

11001 

PLUS 

11010 

MINUS 

11011 

ENTER 

11100 • 

CLEAR 

11110 

NOUN 

11111 
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- TABLE 731-2 - 

ERROR DISPLAY DEFINITION 


Error or Discrete 

Display 

K-START 

Module Display 

Hon-Verify 

Ooanand Thpe 

Edit 

Odd parity does not exist 
in the data fraise received. 

PARERR 1 

731, PAR ERF 1, 
Time Ref. 

An invalid GAI? Computer 
keycode has been received 
by this subprogram. 

KEYERR 1 

Hon-Verify 

731, KEYERR 1, 
Time Ref. 

An illegal entry of a 

V36* has occurred. 

KEYERR 2 

Hon-Verify 

731, KEYERR 2, 

Time Ref. 

This indicates that an 
incorrect keycode loading 
procedure has occurred and 
that further entry is 
inhibited. 

OPERATOR 

ERROR OH* 

Hon-Vbrify 

731, Op. Error, 
Time Ref. 

This indicates that a 
previous keycode was not 
transmitted correctly and 
that the present keycode 
is not a reset keycode. 

UFLOCK OH* 

OF 

K-K-K PAIL OH* 

Hon-Verify 

731, PORMERR, 

Time Ref. 

Ho keycodee can be received 
by the Gtif Computer via 
Uplink, therefore further 
keycode entry is inhibited. 

BLOCK 

UPLINK OH* 

Hon-Verify** 

731, Block Uplink 
OH, Time Ref. 

F-START Block Uplink 
Override OH and Block 

Uplink OH. 



Block Uplink 
Overridden 

Bad CSR 

CSR NG 

Hon-Verify 

Kone 

* These display, are nt by the Guidance Oonputer Downlink formt and 
Interpretation Program G&R 721. 


be^ r ixecuted lay WU1 “ the R * SrAHT " Block u P llnk Override” haa 
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Title! 


Part Of: 


Purpose : 


Call ins Sequence : 


Special K-Start Load-Verify and Verify Program G&N 732 
Uplink program 

This program la used to load and verify the contents of 
the G&N computer erasable memory locations. All data 
to be verified is specified on prepunched K-Start input 

tapes. 

Three options have been provided for data verification. 
Selection of these options is attained through activation 
of R-Start Nodule function svltches and K-Start. 

Entry: This program is activated only by the K-Start 
Module Program (G&N 731 )> whenever it In turn has been 
activated and also if the R-Start Module specified in 
the PRPS or PRD hasTeen executed. Function switches 
of tils R-Start Module specif;' one of three options 
used by G&H 732. These are: 

1. Load-Verify - Activation of the specified R-Start 
Module function switch causes G&N 732 to verify 
that the data being loaded into erasable G&R 
computer memory locations is Identical to the data 
stored on the K-Start input tape. 

2. Verify - Activation of the specified R-Start Module 
function switch causes G&H 732 to check and verify 
that the contents of previously loaded and verified 
G&N computer erasable memory locations have not 
been altered by internal G&I oemputer functions or 
extern a l input means. 

3. DCA Verify - Activation of the specified R-Start 
causes u&N 732 to compare a K-Start tape to the 
contents of R1 and R3 of the DSivY display. 

Data: This consists of information received from 
punched K-Start tapes. The data content utilised by 
this subprogram consists of five bit keycodes plus a 
parity level. 

Normal Exit: 

1. Return to G&N 731 whenever key codes are to be 
checked for validity and parity and/or transmitted 
to the G&N computer. 

2. Return to Uplink Executive Program when a complete 
special K-Start tape sequence has been processed 
by G&H 732 and 731. 

Error Exit: Error conditions will be displayed and re¬ 
corded for operation action. 
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Computation Sequence: 


Load-Verify 
ana Verify: 


Activation of this program is attained via the K-Start 
Module Program, GIN 731 foliating operator action on 
the specified R-Start Nodule and K-Start Nodule. 
Execution of the R-Start must occur before K-Start 
action. The E-Start execute causes the ACE Executive 
to activate GIN 731 which in turn activates and main¬ 
tains close interface with GIN 732, provided R-Start 
Nodule execution is sensed by GIN 731. If GIN 731 
docs not detect execution of this R-Start it then treats 
the E-Start input tape in a normal fashion. 

bpon entry from GIN 731 various counters and indicators 
are set to specific values depending on which function 
switch of the R-Start Module has been executed. GIN 732 
then reads 18 keycode characters and seals the E-Start 
Module. These keycode characters represent the initial 
VERB-NOUN sequence to be verified. 

The format of this "record" is checked for validity!, 
There should be 18 keycode characters as defined in 
Table 732-1. Format non-verification results in an 
error display, file recording, E-Start Module release 
and program control return to ACE Executive. If the 
Verify option has been selected, the erne component load 

* Verb-Noun is changed to one component display Verb-Noun 
' (V21N01 to V01N01). 

As the keycodes are read from the tape the program 

* shall extract the address and data portions and display 
each of tnem as defined in the PRO or PRPS. 


For the Load-Verify or the Verify option K keycodes are 
transmitted uplink. The codes are loaded one at a time 
into KEY-WORD and 731 is allowed to perform its normal 
function of completely verifying each keycode from 
GIN 732 and transmitting each Uplink. (See GIN 731). 
After all appropriate keycodes have been transmitted 
Uplink, toe Flash discrete is obtained. 

* . A test is made on the Flash discrete. 

If "ON" (flashing), GIN 732 delays until the next DSPTAB 
table is oisplayed by GIN 722 (one second) and repeats 
tike "Flash" test. A third failure in this area will 
cause an error exit with an error display and a return 
to ACE Executive. 
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If the "Flash" discrete is "OFF** (atop flashing), the 
program delays two seconds sad obtains the Rl, R3, VERB 
sad BQUR Tallies. This delay is to assure GUV 732 that 
all pertinent GUI conputer DSPTAE updated data has been 
received by the Display Program. Following this delay 
the Fsrb-Boun combination for the particular tape 
option in progress is checked for validity, the input- 
address is eospared against the contents of R3 sad the 
input constant is compared against the contents of Rl. 

Any invalid test results in an error exit as specified 
above. 

BOTE: The address contained In R3 is four octal digits 
and oay be either right or left Justified in the five 
place register. The least significant position should 
be checked and if blank the data should be shifted right 
one place. The data that nay be contained in the nost 
significant position, after shifting, should be trun¬ 
cated. The coopare is then nahe on the four least 
significant positions. 

Following valid testing, GAP 732 releases the K-9tart 
seal, reads one keycode Character and checks this code 
, for Key-release. Detection of the Key-release code will 
result in K-Start nodule seal and an exit to GUI 731 for 
Uplink tranmaission of the Key-release Keycode. When 
re-entered from G&H 731# the K- Start nodule is un-sealed, 
KSEQ "OK* 1 is displayed and GUI 732 returns control to the 
ACE Executive. If, however, the first code of the 
"record" is not Key-release, GUI 732 reads 11 additional 
keycode characters and seals the K-Start Module. These 
keycode characters represent interim "records" of keycode 
data necessary for the proper operation of the one 
parameter Load or Display Verb-Boun combination in the 
GAN computer. The format of each "record" is tested 
for validity. An inproper format results in an error 
exit as previously specified. With a legal "record" 
the program sets up s loop, based on the K-value, for 
Ufellnk Keycode tranmslsslon vis GAB 731. 

Following successful Keycode transmission GAB 732 ob¬ 
tains pertinent data from the GAB 722 buffer and re¬ 
peats s sequence of testing as qpecifled above* 

DCA Verify : The DCA verify option functions approximately as the 

Load and Verify option. The K-Start tape is the same 
format as the Load and Verify tape and the same validity 
checks should be made. The keycode a are filed on the 
c ommand file tape but are not tranmaitted uplink. The 
"Flash" discrete and the Verb-Boon comparison checks are 
not required. 
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After the K-Start tape address data set is read, checked 
for validity and displayed the program shall begin checking 
for a matching adurcss from Register 3 of the DSPTAB's. 

Tliis check shall be made for each set of DSPTAB's pro¬ 
cessed by 722. The right or left justify test shall be 
raaee on each R3 auarcss check. This cneck will continue 
until a maten is found or the operator terminates tne 
procedure with a C-Start entry' of 3100000000 on C-156. If 
the sequence is terminated by the operator the program 
siiall display a VLRROR 4. The operator then has the three 
options uesenbed under "VERROR Recovery rrocedures" avail¬ 
able to iiia. 

hhen an address match is obtained the program will check 
the data field (Register 1 of the DSPTAB's). If this 
field compares to the data from the k-Start tape the pro¬ 
gram will continue with the K-Start tape until all addres¬ 
ses liave been verified. If the data field does not. com¬ 
pare the program waits until the next set of DSPTAB's 
urc ^.rcccssc» «y 7~— *u*4» c.«ccks tlviu again. 

If this dues not match a VLRRtJR $ condition exists. If 
the address docs compare the data is checked again. A 
good compare results in the continuing of tne test; a 
non-comparc causes another wait. This loop will be 
’ executed up to five times and if the data still dries not 
match a VLRR0R 5 is indicated. 

The OCA Verify option processes successive sets of data 
* until citiier the test is ter.unated or completed. 

The option is completed by a *.cy-release from the K-Start 
which is recorded on the CTand file tap* but not tranw- 
altted Uplink. 

(/pcrator Action: Console Operator: To activate G&N 732, the R-Start 

Mouule specified in the PRPS or PRO must be executed. 

Three options are available. 

1. One function switch selects the Load-Verify option. 

2. The second selects the Verify option. 

3. The other selects the OCA verify option. 

In addition to the R-Start execute, tire K-Start Module 
must also be activated. 

The operator's responsibility also includes the monitoring 
of displays and the initiation of procedures based upon 
tne display interpretation. Before initiating action to 
process a special K-Start tape via GbN 732, the console 
operator should check and perform tac following operations: 

1. Depress the NON-VERIFY switch if the non-verify 
light is on. 
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2. Cheek the status of: 

Operator Error discrete for "ON** 

Block Uplink discrete for "ON" 

Uplock discrete for "ON” 

If any of these conditions exist. Uplink transmission 
will he inhibited by G5K 731. Recovery Procedures for 
these conditions are specified in the "K-Start Module 
Program G4N 731" Computation science section. 

After verifying that tie above conditions have been 
fulfilled the operator may initiate processing of the 
Special k-Start tape as prescribed. Monitoring should 
continue during GGN 732 K-Start tape processing. Il¬ 
lumination of the NON-VERIFY light will result in the 
discontinuation of the Special K-Start tape processing. 
When this occurs, the console operator should record 
the indicated error in order to initiate corrective 
procedures. The error displayed will be one of the* 
following: 

1* VERROR 1 through VERROR 5 indicates error detection 
in GGN 732 (See Table 732-2 for definitions.) 

2« PARERR 1, KEYERR 1, Operator Error "ON", Block 
Uplink "ON", or Uplock "ON" indicates error de¬ 
tection in G&N 731. 

An error free K-Start tape sequence will result in the 
display of KSLQ *0K*. 

VERRuIM^cc^a^ 

One of three operator actions must be taken if G(N 732 
detects an error (VERROR type). 

Be-cyclc: This allows a re-run of the present 

K-Start tape sequence. 

a. Re-load K-Start tape to Verb character. 

b. Re-initiate K-Start acton. 

Continue: This allows tape operation to continue 

froc point of error. 

a. Re-initiate K-Start action. 

3. Abort: This terminates processing of the present 
K-Start tape sequence. 

a. Manually insert *ERROR-RESET* to allow G(N 732 
to "unseal" the R-Start nodule. 
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Spacecraft Operator : 
Uplink Requirements ; 
PTCS Transmission: 


OTCS Stimuli; 


So activity required. 


The word transmitted Uplink is identified in the 
Computation Sequence section of GUV 731 and shall 
have the time delay routine control specified in 
GUV 731. 

Rone 


Transmission Time ; As required. 

Filing: All K-Start command information will be recorded on 

the conmand file tape by GUV 731. An additional 
message will be filed, at the beginning of each block 
of data, containing R-START function bits in Octal 
and Block Count in Octal. 


All VERROR conditions shall be filed. The error number, 
BIKCNT and VDCST will be recorded on the file tape. 


Downlink Requirements ; 

Downlink Display: This information consists of KSEQ *OK' if no errors 

occur, or program error displays if any are detected 
by either GUI 732 or GUV 731. If this test is aborted 
by means of the 'ERROR-RESET' code, KSEQ*JIG' will be 
displayed. Error displays are defined in Table 732-2. 
Ihe ACE Requirements Specification contains the CRT 
scope page and 11 m and event light information. 

Remarks: A definition of terms used in this subprogram is as 

f oIIowb: 


Counter which specifies the number of keycodes to be 
transmitted to the GUV computer. 


Load and DCA 


K (Initial Transmission 1 

IB - 

0 

12 

K (Subsequent Transmissions) | 

12 

0 

—T— 


2. KEYWORD 

3. VERROR 
*. KSEQ 

5. BLKCNT 


Register containing 8 bit keycode for GUV 731 processing. 

Indicator set by GUI 732 whenever errors are encountered. 

Indicator set to display 'OK' if a complete Verb-Roun 
sequence is verified error free. Set to 'RG' if test 
is aborted due to error detection, ftitry to GUV 732 
blanks 'MG* or 'OK'. 


Value specifies K-Start data block being processed when 
GUI 732 detects an error. Part of Uplink comnand tape 
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VnliM specifias last tapa input character which was 
detected as an error by GIN 732, This word count is 
used in conjunction with the Block Count value. Part 
of Uplink conmmd tape recording. 



4-732.7 

I 


4ST 





APOLLO G&N Specification 
ND 10o2319 REV. if 


Table 732-1 

TAPE FORMATS 


Load-Verify, Tariff «d •*. t 
DCA Tape 


HEADER 

Verb 21 

Noun 01 

ENTER 

4 

octal 

digit 

address 

ENTER 

S 

octal 

digit 

constant 

ENTER 





ENTER 

4 

octal 

digit 

address 

ENTER 

S 

octal 

digit 

i 

• 

« 

constant 

ENTER 



• 

t 


ENTER 

4 

octal 

digit 

address 

ENTER 

5 

octal 

digit 

constant 

ENTER 



kEYRELEASE STOP 



i 
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Table 732-ft 


ERROR DISPLAY DEFINITION FOR GfrN 732 


Error 

Display 

K-Start 

Module 

Display 

Improperly formatted 

K-Start tape. 

VLRROR 1 

Non-Verify 

Flash discrete ’ON*. ■** 

Load or display Verb- 
Noua address and/or 
data values not accepted 
by GC. 

VERROR 2* 

Non-Verify 

DSPTAB Verb-Noun 
not same as input 

Verb-Noun. 

VERROR 3* 

Non-Verify 

DSPTAB address (R3) 
docs not verify with 
input address. 

VERROR 4 

Non-Verify 

DSPTAB constant (Rl) 
does not verify with 
input constant. 

VERROR 5 

Non-Verify 


* Hot generated from DCA tape 
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Title ; 
Burt Of ; 
Purpose ; 


Calling Sequence; 


GUV High Rate Channel Control Program GUI Jkl. 
Communication Program 

This program controls the switching of selected signals 
for transmission over the i<00 sasple/second high rate 
sampling channel. 

Bitry; This program will operate under Executive 
Control and will be initiated from the C-START module 
specified in the PRPS or PRD. 

Data; C-START Module data entry - Window ten (10), 

eight (8) and seven (7) are set to desired characters. 

Hormal Exit; Return to Executive Control. 

Bror Exit: Hone required. 


Computation Sequence ; This program is entered from the Bxeuctive Program 
when requested by the C-3TART module. Selector 
switches eight (8) and seven (7), are utilised for high 
rate channel selection, while selector switch ten (10) 
(leftmost selector switch) will be utilized for program 
identification. S?lector switch ten (10) will be tested, 
and when found to contain the digit two (2), will cause 
entry into the hlgn rate channel select program. Selector 
switches eight (8) and seven (7) will be tested to 
determine which measurement, if any, is being requested. 

If the code contained in windows eight (8) and seven (7) 
is not defined in the Uplink parameter cards of the PRD 
or PRPS an invalid data entry shall be indicated and 
the program exits to Executive Control. If the code 
contained in windows eight (8) and seven (7) is a code 
for a valid measurement, the program will then cause 
the computer to generate the commands necessary to 
energize one or more of the ten high rate control 
relays in the ETCS, causing the signal to be switched 
onto the kOQ s/s channel. The relay assignments will 
be specified in GAEC or HAn Program Requirements 
Specification. 
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Operator Action : Console Operator action is required to initiate this 

program by C-START selection of the high rate signals. 

The sequence is as follows: 

a. The desired program identification digit (2) 
is entered into selector switch ten (10). 

b. The desired measurement identification digits 
are entered into selector switches eight (8) 
and seven ( 7 ). 

c. The XEQ/SEAL Switch is depressed. 

Spacecraft Operator: So activity required. 

Uplink Requirements : GC Transmission: 

Time of Transmission: Sot defined 

Filing Requirements: Measurement ID, time tag 

Downlink Requirements : Measurement ID: The Measurement ID and description is 
contained in the PR PS or PRD. NOTE: The measurement 
description is SOT displayed on CRT. 

CRT Display: The CRT display is defined in the Uplink 
parameter cards of the PRD or PRPS. 

Filing Requirements: The C-START request shall be 
filed on the c om n a nd file tape. 

Remarks : The high rate measurements are sampled 400 samples per 

second, spaced symmetrically in the telemetry format, 
by the analog gates in the PCM carry-on system. The 
time duration over which the measurement is recorded 
on the analog recorder is determined by the operator. 

The required high rate channel information for any given 
vehicle will be defined by AC in the Programming 
Requirements issued in a GABC or NAA process specification. 


k-Jkl.2 
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ACE-s/C Error Reset Prograa GAR 771. 

Downlink Prograa 

This subprograa resets the error displays on the CRT 
display unit to give a "no error" indication for the 
ACE- S/C subprograas utilised with the Block II GAR 
System. 

Entry: This subprograa operates under executive 

control and is initiated from the R-START Module 
specified in the FRPS or PRD. 

Exit: Return to Downlink Bcecutive Prograa after 

error displays are reset. 

The error displays reset by this subprograa are 
specified in the PRD or FRPS as category GE and 
GTER. The CRT page and line location for each 
error display is detailed in the Prograa Require¬ 
ments Process Specification. 

Bsch error display consists of a variable segaent 
which signifies the type of error condition 
occurring in a particular ACE-s/C subprograa, and 
a fixed title segment. When initiated by the 
operator, this subprograa will blank out the 
variable segments of the error displays. 

This prograa shall have the option to automatically 
reset the error displays. This option will be 
initiated by R-START call as specified in the FRPS 
or PRD. The prograa will detect the generation of 
an error and approximately three seconds later, reset 
all errors. If another error is generated during 
the three seconds, the tine delay is restarted. At 
any time the operator nay annually reset the errora. 

Operator Action : Console Operator: Operator action is required to 

initiate this subprograa via the R-START module. 


Title : 

Part Of : 

Purpose : 

Calling Sequence : 


Computation Sequence: 


Spacecraft Operator: Ro activity required. 

Uplink Requirements ; The ACE-S/C Uplink system la not utilised. 

Downlink Requirements : PCM data processing Is not required by this subprograa. 


k-m.i 
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D. (continued) 

3. The 15 bits are converted to decimal either signed or unsigned 
for which two scale factors apply. The scale factor to be used 
is determined by an event. 

4. Offset Data - Two scale factors are involved. Two card sets 
shall be required with one card set containing the octal value 
(5 digits) which represents the zero condition, and the other 
card set containing the normal scale factor. The GIN Com¬ 
puter word is to be treated as an unsigned 15 bit word. The 
offset data is to be processed by one of the following two methods: 

a. If the GW Computer word is greater than or equal to the 
offset value (zero condition), subtract the offset value from 
the GCtN Computer word, convert to decimal and multiply 
by the normal scale factor. If the GIN Computer word is 
less than the offset value, add the 2's complement of the 
offset value to the GIN Computer word, convert to decimal 

? and multiply by the normal scale factor. 

b. Subtract the offset value (zero condition) from the GW 
Computer word, convert to decimal and multiply by the 
normal scale factor. 

E. Double Precision Conversion (l.e. 30 bits treated as a single word). 

1. A double precision word is converted to decimal and multiplied 
by a specified scale factor. 

2. A double precision word is converted to decimal for which two 
scale factors apply. The scale factor to be used is determined 
by an event. 

3. A double precision word is converted to hours, minutes and 
seconds with the value of the LSB equal to 10 milliseconds. The 
display shall be XX HRS XX MIN XX. XX SEC. The time for 
GW 701 (Uplink) shall be identified. 

4. Since the sign of the LSB may not necessarily agree with the sign 
of the MSB, the following equation is given as a representative 
method of converting: 

1*16384 * (MSB» 10 + (LSB) * Scale 

Factor * Double Precision Answer where the sign of both the 
LSB and MSB must be used. 


4-724.2 
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TABLE OF CONTENTS (Continued) 


GUV NUMBER 


TITLE 


SECTION 


152A 
171 
lBl 
210 
221A 
224a 
601 
602 
603 
621 

621-200 

622A 

622-200 

624A 

624b 

624-200 

631 

632 
.641 

652 
671 
681 
. 701 
711A 
721 
721A 
722 
722A 
724 

731 
731A 

732 
7*1 
771 
T01A 


Angle Converter 

ACE-S/C Brror Reset Program 

PI PA Switching and Stabilisation Response Test 

G&N Downlink Edit Program 

AGC Downlink Format Program Block 2 

CGC Downlink Interpretation Program, Block II 

Guidance Oonputer Clock Initialization Program 

Guidance Computer Time Verification Program 

Guidance Oonputer Time Correction Program 

Guidance Computer Downlink Format Program 

Guidance Computer Downlink Subprogram 

Guidance Computer Display Program 

Guidance Computer Display Program (DSFTAB) 

LEM Downlink Interpretation Program 
LGC Downlink Interpretation Program 
LGC Downlink Interpretation Program 
^Guidance Computer Uplink Verification Program 
Special K-Start Load-Verify, Verify, and Dump Program 
G&N High Rate Channel Control Program 
Angle Converter 
ACE-s/C E rr o r Reset Program 
PIPA Switching and Stabilization Response Test 
Computer Clock Initialization Program 
Quick Look for GUI Downlink Data 
Downlink Format & Interpretation Subprogram 
Downlink Format and Interpretation program 
Display Program (DSPTAB) 

Display Program (DSFTAB) 

Downlink Processing Requirements' 

Uplink Transmission Program 

Uplink Transmission Program 

Special K-Start Load-Verify ft Verify Program 

High Rate Channel Control Program 

ACE-s/C Error Raset Program 

GAN Computer Clock Initialisation Program 


4-152A.1* 

4-171.1 

4-181.1 

4-210.1 

4-221A.1 

4-224A.1 

4-601.1 

4-602.1 

4-603.1 

4-621.1 

4-621-200.1 

4-622A.1 

4-622-200.1 

4-624A.1 

4-624B.1 

4-624-200.1 

4-631.1 

4-632.1 

4-641.1 

4-652.1 

4-671.1 

4-681.1 

4-701.1 

4-711A.1 

4-721.1 

4-721A.1 

4-722.1 

4-722A.1 

4-724.1 

*-731.1 

4-73IA.1 

4-732.1 

4-741.1 

*-771.1 
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3. The G&N computer clock may be zeroed by 
execution of the .R-START option A provided the 
C-START entry 70YYYYY0O0 has been made. If 
the R-START is executed without the C-START an 
error condition ia noted by a TIME ERROR 2. 

4. The difference between the present G&N computer 
clock reading and the desired setting can be 
calculated by execution of R-START option B. If 
the two C-START entries 90 and 91 have not been 
made the error is noted by a TIME ERROR 2. 

Uplink shall calculate the At correction by re¬ 
questing the latest valid G&N computer clock time 
(Ta) and range time tag (Tr 2 > from downlink. If 
this is not available the error shall be noted by a 
TIME ERROR 4. If a valid Ta ia received the cal¬ 
culation is as follows: 

At«Tr2+D-(T a +K) 

The results of this calculation shall be displayed 
on the CRT as signed hours, minutes, seconds and 
centiseconds. At the time the calculation is made 
the following Information shall be recorded on the 
command file tape: 

a. At 

b. Tr2 

c- (Ta+K) 
d. D 

5. The operator has the option of correcting the G&N 
computer clock by the amount At if he executes 
R-START option C. If option C is executed with¬ 
out executing option B the error condition shall be 
noted by a TIME ERROR 2. 

The program shall zero the G&N computer clock 
with the following series of commands if option A 
is executed: 

VERB 

2 

4 

NOUN 

0 

1 

ENTER 

Digit 1 octal address 
Digit 2 octal address 

4 -701 A. 3 S*4 
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3* Check that the number of vorda received Is not 
greater than the list length. If so, display SYNCS® 1 
and file SYNCERR 1 as defined in Table 721-1 and wait 
until a valid ID vord Is received. 

k. Tor a WOC • 0, perform ID check tor: 

a. Correct fixed bit sync word of 773 *Oq In 
bits 1-15 of 2 nd word in block. 

b. * Correct fixed bit sync word of 00^37« In 

bits 1-15 of 2 nd word in block. 0 

c. Correct data list address in bits 1-15 of 
1 st word in block. 

5* If steps km and or 4b and 4c above are correct, 
set an indicator to specify the type of fixed bit sync 
word to be processed and proceed with step 6 . If 
Incorrect proceed with step 7 « 

6 . Cheek that a valid ID word has not been received 
too soon. If it has, display and file SYNCERR 2 as 
defined In Table 721-1 and proceed as if it had been 
received in the correct sequence. Proceed with step 9. 

7. If steps An and 4c or 4b and 4c above fail, check 
to see if this should be a block 51 with a WOC * 0. 

If not, display and file WORUBRR 2 as defined in 
Tfeble 721-1 and return to step 1 above. If this is 
block 51 data, proceed with step 9 , otherwise assume 
this is block 51 data, display a WORDERR 3 and file 
this data. Proceed with step 9 . 

8 . For a WOC ^ 0 , check if this should be block 51 
data with a WOC * 0. If so display and file SYNCERR 1 
as specified in Table 721-1 and return to step 1 above. 

9* D 8 PTAB words *0 through +10D are to be sent to 
GW 722 along with the identifier after taking the ones 
complement of the DSPTAB word if bit 15 is a one (l). 

All other words are to be processed per the Downlink 
Requirements Cards • 

10. Iftien GUI Computer power is off, all bits in the 
T/M word blocks will be sero or when the GUI Computer 
is in Standby, all bits will be ones causing a constant 
WORDERR 1. When this condition exists, three successive 
WORDS® 1 displays are obtained so return to step 1. 


4-721A.4 
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Title : 
Pert Of : 
Purpose : 


Celling Sequence : 


Computation Sequence : 


Display Program (DSFTAB) GAR ?22A. 

Downlink Prograa 

The Display Prograa Interprets all DSFTAB words 
that are detected as such toy the Downlink Forast 
Prograa and generates displays identical in content 
and fonset to the on-board spacecraft DSKY displays. 
This prograa provides ACE-S/C ground station test 
personnel the capability of continuously monitoring 
all spacecraft keyboard displays. 


ftitry: This prograa Is activated only by the 

Downlink Format Prograa whenever prograa display 
words are to toe Interpreted. 

Data: Input: Inputs to the Display Prograa shall 

consist of a complete 16-bit Downlink DSFTAB word 
and ldantlflar. 

Output: Coded Information to toe displayed. 

Soraal:Exlt: Return to the ACE Executive Program. 

Error Exit: Error conditions shall causa error 
Information to be cisplayed and recorded on the file 
tape. After error recording, control la returned to 
the ACE Executive Program. Error messages are 
detailed in Table 722-3. 

Activation of the Display Prograa la attained via 
the Downlink Format Prograa. Inputs to this program 
will toe the 16-blt Downlink word and an identifier. 
The Identifier specifies which DSPTAB word In the 
Downlink list Is to be processed* 

The l6-bit Downlink DSPTAB word consists of four 
parts of coded Information plus a parity bit. The 
four parts are: 

1. Bits 15-12: The address in these bits la not 
used. 


2 , 


Bit 11: The special coda in this bit specifies 
a particular discrete associated with the 
DSFTAB word. 
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Sequence 1 - extracts the relay code corresponding 
to bits 10-6 of the Downlink word and checks it 
against 'Bible 722-2 for legality. If the code is 
legal the indicator is set to display the digit 
from Bable 722-2 followed by a transfer to sequence 
2. If the code is not legal clear the sign display . 
indicator anv* initiate a relay-error exit. 

(See Bible 722-3) 

Sequence 2 - extracts the relay code corresponding 
to bits 5-1 and checks it against Bible 722-2 for 
legality. If the code Is legal the indicator is 
set to display the digit fro* Table 722-2 followed 
by a return to the ACS Executive P rogr an . If the 
code is not legal, clear the sign and first digit 
display indicators and initiate a relay-error exit. 

(See Table 722-3) 

Filin g - After the processing of the eleventh display 
word and if the CRT display has changed since the last 
recording, the entire display is to be recorded 
(including FLASH). The recording 

should be prefaced by 722 Display Recording. 

Option - At the option of the operator, an R-START 
say be activated to inhibit the filing of the entire 
dxrrjlay on the file tape. 

Operator Action : Console Operator: The operator shell have the 

option to inhibit transcribing the entire display on 
flla taps by use of an R-START as explained under 
"option” of the "Go^utatlon sequence”. 

Downlink Requirements : Display: Display the results of the "confutation 
sequence" sequence 1 and 2. 

Filing: The results of this subprogran shall be 

filed aa explained In k *he "confutation sequence '. 


M22A.3 .W 
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GUI Downlink Processing Requirements, GUI 72%. 

This subprogram defines the handling, processing 
and filing requirements for the GUI Downlink words. 

OcsBputation Sequence: The processing requirements for the GUI computer 

downlink words will be specified on the Downlink 
requirements cards in the PR PS or PRD. The 
following lists the types of processing to be 
available for GUI computer downlink words: 

A. Events 

1. Single event display where either a "0" 
or a " 1 " (normal or inverted) will be 
the off state of the event. 

2. "ANDed” where two or more norms 1 or 
Inverted events may be "ANDed" for a 
single display, (l.e. A*I*C) 

3* "ORed" where two or more normal or 

Inverted events nay be "ORed" for a single 
display, (i.e. A ♦ J ♦ C + D) 

%. Store value for GUI 722 or 732 and set 
"Flash" VIRfi/NOUN if the bit is ON or 
atop "Flash" if bit is OFF. 

5- Store bits for GUI 731 use. (uplink) 

B. Binary Conversion 

1. Display the bit specified in binary. 

(i.e. a " 0 " or a " 1 "). 

C. Octal Conversion 

1. The 15 bits are converted to $ octal digits. 
D* Decimal Conversion 

1. The 15 bits are considered unsigned, 
converted to decimal and multiplied by a 
specified scale factor. 

2, The 15 bits are considered signed, converted 
to decimal and multiplied by a specified 
scale factor. 


Title : 

Purpose ; 



APOLLO GIN Specification 
ND1002319 REV P 


D. (continued) 

9. Hie 15 bits are converted to decimal either signed or unsigned 
for which two scale factors apply. The scale factor to be used 
is determined by an event. 

4. Offset Data - Two scale factors are involved. Two card sets 
shall be required with one card set containing the octal value 
(5 digits) which represents the aero condition, and the other 
card set containing the normal scale factor. The GIN Com¬ 
puter word is to be treated as an unsigned 15 bit word. The 
offset data is to be processed by one of the following two methods: 

a. If the GIN Computer word is greater than or equal to the 
offset value (aero condition), subtract the offset value from 
the GIN Computer word, convert to decimal and multiply 
fay the normal scale factor. If the GIN Computer word is 
less than the offset value, add the 2's complement of the 
offset value to the GIN Computer word, convert to decimal 
and multiply fay the normal scale factor. 

b. Subtract the offset value (aero condition) from the GIN 
Computer word, convert to decimal and multiply fay the 
normal scale factor. 

E. Double Precision Conversion (l.e. 90 bits treated as a single word). 

1. A double precision word is converted to decimal and multiplied 
fay a specified scale factor. 

2. A double precision word is converted to decimal for which two 
scale factors apply. The scale factor to be used is determined 

- by an event. 

9. A double precision word is converted to hours, minutes and 
seconds with the value of the LSB equal to 10 milliseconds. The 
display shall be XX HRS XX MIN XX. XX SEC. The time for 
GIN 701 (Uplink) shall be identified. 

4. Since the sign of the LSB may not necessarily agree with the sign 
of the MSB, the following equation is given as a representative 
method of converting: 

[♦16384 • (M8B) 10 ♦ (LSB) ^ • 8c>l. 

Factor « Double Precision Answer where the sign of both the 
LSB and MSB must be used. 


4-724.2 
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(Continued) 

5* Check the Block Uplink discrete and if OH, check 
the R-START "Block Uplink Override." If Block 
Uplink is ON and "Block Uplink Override" is OFF, 
terminate entry and generate a "NON-VERIFY" on 
the K-START, inhibit the transmission of the 
keycode and record the error condition as 
specified in Table 731-2. If Block Uplink Is 
On and Block Uplink Override is OH, inhibit the 
"HON-VERIFY" and allow further tests on the 
keycode. Bach keycode transmitted to the GiH 
Computer when Block Uplink is OH and Block 
Uplink Override is OH shall be recorded on the 
Uplink File Tfcpe as normal along with the 
Block Uplink Overridden massage. 

6 . Cheek for V36 la a rn — n d sequence. If present, 
two GC discretes are monitored, namely "Oimbal 
Lock" and "IMU Operate". If both discretes are 
» et to an "OH" state and the keycode is an 
"ENTER", a "Ho n-Ver ify" display will occur on the 
K-START, the "ENTER" keycode will not be transmitted 
Uplink and the error condition will be recorded 
a s spe cified in Table 731-2. The inhibiting of the 
"ENTER" keycode will remain in effect as long as 
the "Gimbql Lock" and "IMU Operate" discretes are 
"OH" or until a "VERB" keycode La transmitted. 

7* Check the Operator B rr or discrete. If this 

discrete is OH and the Keycode is a Reset Keycode, 
transmit the Reset Keycode after the proper delay. 

If the Operator Error discrete is OH and the Key- 
code is not a Reset Keycode terminate entry »nA 
generate a "NOH-VERIFY" on the K-START, inhibit 
the transmission of the Keycode and record the 
error condition as specified in Table 731-2. The 
Operator Error discrete shall be cleared upon 
entry of a Reset Keycode by the operator after 
the "NON-VERIFY" switch is reset. This allows the 
operator to continue sending the interrupted 
sequence of commands by re-inserting the previous 
Keycode. 
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D. (continued) 

3. The 15 bits are converted to decimal either signed or unsigned 
for which two scale factors apply. The scale factor to be used 
is determined by an event. 

4. Offset Data - Two scale factors are involved. Two card sets 
shall be required with one card set containing the octal value 
(5 digits) which represents the zero condition, and the other 
card set containing the normal scale factor. Hie G&N Com- 
puter word is to be treated as an unsigned 15 bit word. The 
offset data is to be processed by one of the following two methods; 

a. If the G&N Computer word is greater than or equal to the 
offset value (zero condition), subtract the offset value from 
the G&N Computer word, convert to decimal and multiply 
by the normal scale factor. If the G&N Computer word is 
less than the offset value, add the 2's complement of the 
offset value to the G&N Computer word, convert to decimal 

* and multiply by the normal scale factor. 

b. Subtract the offset value (zero condition) from the G&N 
Computer word, convert to decimal and multiply by the 
normal scale factor. 

E. Double Precision Conversion (i.e. 30 bits treated as a single word). 

1. A double precision word is converted to decimal and multiplied 
by a specified scale factor. 

2. A double precision word is converted to decimal for which two 
or three scale factors apply. The scale factor to be used is 
determined by an event or events. 

3. A double precision word is converted to hours, minutes and 
seconds with the value of the LSB equal to 10 milliseconds. The 
display shall be XX HRS XX MIN XX. XX SEC. The time for 
G&N 701 (Uplink) shall be identified. 

4. Since the sign of the LSB may not necessarily agree with the sign 
of the MSB, the following equation is given as a representative 
method of converting: 

J+1.0384 * (MSB) 1q + (LSB) * Scale 

Factor = Double Precision Answer where the sign of both the 
LSB and MSB must be used. 
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S. REQUIREMENTS 

3.1 GW SPACECRAFT SUBPROGRAMS. The subprograms contained in Specification 
ND1002319 shall be used for the applicable Spacecraft configuration as specified in Table L 


TABLE I 
SUBPROGRAMS 


SPACECRAFT 

—^—1 HI 111 1 1 M !■ 

■■■■■■■■■■■ 


AC ELECTRONICS 

Identification Number 

ASPO 

Identification Number 


G&N 601 

MIT-U005-0 

2TV1-M 

602 

U006-0 


603 

U007-0 

102-N 

221 

DO 12-0 

103-N 

622 

D008-0 


224 

D013-0 


631 

C003-0 


641 (or equiv. ADAP* 
program) 

CO04-0 


652 

DO 10-0 


671 

D011-0 


G4N 181 (or equiv. A DAP* 

MIT-U104-0 


program) 


*Not applicable to S/C 2TV1. 
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3.2 SIGNAL BLINK LIMITS. The following signal blink limits shall apply to all G&N 
Spacecraft. 

a. The following signals shall have blink limits equal to tolerances specified in the 

applicable NAA Acceptance Checkout Equipment-SC Programming Requirements # 
process Specification MA0201. 


CG 1020 

CG 1070 

CG 1203 

CG 1500 . 



CG 1030 

CG 1100 

CG 1211 

CG 1510 



CG 1040 

CG 1110 

CG 1212 

CG 1520 



CG 1051 

CG 1201 

CG 1331 

CG 1530 



CG 1052 

CG 1202 

CG 1336 




The following signals shall have blink limits of ±4095: 



CG 1021 

CG 1531 

CG 2168 

CG 2280 

CG 3150 

CG 9011 

CG 1031 

CC» 2001 

CG 2177 

CG 2281 

CG 3155 

CG 9012 

CG 1042 

CG 2021 

CG 2180 

CG 2300 

CG 3160 


CG 1053 

CG 2041 

CG 2219 

CG 2301 

CG 3170 


CG 1071 

CG 2108 

CG 2220 

CG 3011 

CG 3721 


CG 1207 

CG 2117 

CG 2221 

CG 3021 

CG 3722 


CG 1220 

CG 2120 

CG 2249 

CG 3117 

CG 4300 


CG 1501 

CG 2138 

CG 2250 

CG 3118 

CG 6020 


CG 1511 

CG 2147 

CG 2251 

CG 3140 

CG 6021 


CG 1521 

CG 2150 

CG 2279 

CG 3145 

CG 9010 



3.3 HIGH RATE MEASUREMENTS. The C START Panel shall program the signals specified 
in Table II, in response to the entry selected on the C START panel, to the channel specified 
on the GSE Carryon GfiN Signal Conditioning and Switching Matrix Unit, C14-213, (SCSMU). 


4 
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TABLE n 

HIGH RATE MEASUREMENTS* 


SIGNAL PROGRAMMED 

C-START ENTRY 

C14-213 

MEAS NO. 

ON C-START PANEL 

SCSMU CHANNEL NO. 

CG 2117 

2032000000 

01 

CG 2120 

2027000000 

02 

CG 2147 

2028000000 

03 

- 

2029000000 

04 


2030000000 

05 

CG 2150 

2031000000 

06 

CG 2177 

2026000000 

07 

CG 2180 

2005000000 

08 

CG 2219 

2006000000 

10 

CG 2249 

2007000000 

11 

CG 2279 

2009000000 

12 

CG 3117 . 

2010000000 

13 

CG 3118 

2021000000 

14 

CG 3140 

2025000000 

15 


2023000000 

17 

i 

2001000000 

18 

j , r 

2002000000 

19 


2003000000 

20 

CG 2250 

2019000000 

22 

CG 2220 

2020000000 

23 

CG 3150 

2008000000 

28 

CG 3011 

2022000000 

29 

CG 3021 

2024000000 

30 

CG 3155 

2014000000 

34 

CG 3160 

2015000000 

35 

CG 3170 

2016000000 

36 

CG 2280 

2017000000 

37 

CG 3145 

2012000000 

40 

*Not applicable to 8/C 2TV1 


• 
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3.4 CRT DISPLAYS. Hie CRT screen on the CRT module shall display information for 
each Spacecraft in accordance with Table HI, (See 6.2). 

TABLE m 

SPACECRAFT/CRT DISPLAY 


SPACE¬ 

CRAFT 

CRT DISPLAY FORMAT 

FIGURE 

2TV1-M 

ID, IE, IF 



102-N 

1A. IB. 1C. ID. IE _ 

103-N 

1A. IB. 1C. ID. IE 

mu 


pm 













3.4.1 Measurements Numbers. Table IV correlates the signal measurement numbers to 
the scope spaciig chart displays and indicates location of measurement within the display. 

TABLE IV 


MEASUREMENT 

NUMBER 

CRT 

FIG-LINE 

MEASUREMENT 

NUMBER 

CRT 

FlQ-mflB_ 

CG 1020 

1A-13 

CG 2147 

1B-4, IF-3 


1021 

1A-6 

i 

‘ 2150 

IB-8 


1030 

1A-14 


2168 

1A-4 


1031 

1A-7 


2177 

IB-4, 1F-3 


1040 

1A-15.1F-5 


2180 

IB-8 


1042 

1A-8 


2219 

IB-11 


1051 

1A-16 


2220 

1B-6 


1052 

1A-17 


2221 

IB-7 


1053 

1A-9 


2249 

, IB-11 


1070 

1A-18 


2250 

1B-8 


1071 

1A-10 


2251 

IB-7 


1100 

3A-19 


2279 

IB-11 


1110 

1A-12,1F-5 


2280 

1 B-6 


' 1201 

1A-24,1F-6 


r 2281 

IB-7 

CG 1202 

1A-13 

CG 2300 

1A-20,1F-7 
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MEASUREMENT 

NUMBER 





1A-14 

1A-2 

1A-15 

1A-16 

1A-2 

1A-17,1F-6 
1A-18 
1A-20 
1A-6 
1A-21 
1A-7 
1A-22 
1A-8 
1A-23 
1A-9 

1B-9.1F-4 

1B-9.1F-4 

1B-9.1F-4 

1A-4 

1B-4.1F-3 

IB-8 

1A-4 


CG 2301 
^ 3011 
3021 

3117 

3118 
3140 
3145 
3150 
3155 
3160 
3170 

3721 

3722 
4300 
6020 
6021 

9010 

9011 

9012 

2172/2173 
4^112/2113 
CG 2142/2143 


1A-21 
1015 
1015 
1018 
1C-18 
1019 
1C-20 
1019 
1C-20 
1023 
1023 
1016,1F-8 
1016,1F-8 
1A-22 
1A-23 
1A-24 
IB-12 
IB-12 
IB-12 
1B-3.1F-2 
1B-3.1F-2 
1B-3.1F-2 
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3.5 METER DISPLAYS. The meter display format assignment for each Spacecraft shall 
be as specified in Table Y. Meter scales and color band codings are specified for reference 
only and may be changed by the user. 

TABLE V 
METER MSP LAYS 


SPACE 

CRAFT 

Console/Panel 1 

004A2 

004A3 

014A1 1 

Meter Module 

M 

leter Module 

. Mete 

r Module 

A 3 

Figure 

A 4 
Figure 

A 6 

Fig- 

A 7 

Flf- 

A 8 

Wfc. 

A 9 
Fig. 

A3 

Figure 

A 4 
Figure 

2TV1-M 



2L 

2J 

2K 

2F 

2L 


101 









102-N 

2A 

2B 

2C 

2D 

2E 

2F 

2G 

2H 

-ITCFN 

—JK - 

2B 

20 
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2F 

2G 

2H 
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FIGURE 2 A 



APOLLO G&N Specification 
ND1002321 REV A 



n 

5h 


5 


K 

W 

H 

W 


3 


16 


FIGUHE 2 B 



METER 










APOLLO G&N Specification 
ND1002321 REV A 



METER MSP LAY D 



APOLLO G&N Specification 
ND1002321 REV A 



METER DISPLAY E 



METER 


APOLLO G&N Specification 
ND1002321 REV A 



20 


FIGURE 2 F 
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FIGURE 2 G 
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FIGURE 2J 
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FIGURE 2K 
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3.6 EVENT INDICATOR DISPLAYS. The event indicator display format assignment for 
each Spacecraft shall be as specified in Table VI. 

TABLE VI 
EVENT INDICATOR 
DISPLAYS 


SPACE¬ 

CRAFT 

CONSOLE/PANEL 


004A3 

014A1 

004A4 

Event Module 

Event Module 

Event Module 

A 4 

Figure 

A 5 
Figure 

A 1 

Figure 

A 2 

Figure 


2TV1-M 


2R _ 


3B 


101 






102-N 


3A 


3A 


103-N 


3A 


3A 
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FIGURE 3B 
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3.7 EVENT RECORDER SIGNAL ARRANGEMENT. The signals recorded on the 
32 channel Event Recorder, Panel/Module Number 0Q4A2A2 J shall be arranged as specified 
in Table VH. 

TABLE VD 


EVENT RECORDER SIGNAL ARRANGEMENT 


SPACECRAFT 

SIGNAL ARRANGEMENT FIGURE 

2TV1-M 

4B 

101 


102-N 

4A 

103-N 

4A 


29 
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CHANNEL 


Msr 

SIGNAL IDENTIFICATION 

1 




2 

CG1032 

1 

+4 VDC CMC NOISE PK CG1032 

3 

CG1072 

1 

+4 VDC CDU NOISE PK CG1072 

4 

CG1532 

1 

+28 VDC OPTX NOISE PK CG1532 

5 

CG2302 

1 

IMU HEATER CUR CG2302 

6 




7 




8 




9 

CG1523 

2 

+28 VDC CMC OPER CG1523 

10 

CG1513 

2 

+28 VDC IMU ST BY CG1513 

11 

CG1043 

1 

+120 VDC PIPA NOISE PK CG1043 

12 




13 

CG2303 

1 

IMU BLOWER CUR CG2303 

14 




15 




16 




17 

CG1522 

1 

+28 VDC CMC NOISE PK CG1522 

18 

CG1512 

I 

+28 VDC IMU ST BY NOISE CG1512 

19 




20 

CG5040 

2 

CMC WARNING CG5040 

21 




22 




23 




24 




25 

CG1022 

1 

+14 VDC CMC NOISE PK CG1022 

26 

CGT3U2- 

1 

+26 VDC "IMU Op NOISE PK CG1502 

27 

CG1533 

2 

+28 VDC OPTX OPER CG1533 

28 




29 




30 




31 




32 




CHANNEL 

MEASUREMENT 

NUMBER 

LINK 

NUMBER 

SIGNAL IDENTIFICATION 


EVENT RECORDER 
SIGNAL ARRANGEMENT 
FIGURE 4A 
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3.8 ANALOG RECORDER SIGNAL ARRANGEMENT. The signals recorded on the Analog 
Recorder shall be arranged as specified in Table VUI. 

TABLE vm 

ANALOG RECORDER SIGNAL ARRANGEMENT 


SPACECRAFT 

CONSOLE/ PANEL 1 

004A1 

004A3 

Analog Module 

A 2 A3 

Analog Module 

A 02 

2TV1-M 

Fk 

—Fk : se- 


101 




102-N 

Fia. 5A 

Fia. 5B 

Fia. 5C 

103-N 

Fia. 5A 

Fia. 5B 

Fig. SC 























APOLLO G&N Specification 
ND1002321 REV A 


SWITCH POSITION 


mmnmm 


HI 

SIGNAL IDENTIFICATION 

«i 

■nni 

CG 2120 

■ni 

IG TORQUE MOT CURRENT CG 2120 

1 

2 

CG 2177 

2 

OG SERVO ERROR IN PH CG 2177 

1 

3 

CG 3145 

1 

SXT SHAFT MOT CONT WD CG 3145 

1 

4 




2 

1 

CG 6020 

1 

■ *j i im- 4wi I 

2 



1 

Mel 11J! (•! J»iU ;1 ; WiluBJeH UiHli^HI 1 

2 

3 

CG 2147 

2 

MG SERVO ERROR IN PH CG 2147 

2 

4 




3 

1 

CG 2117 


1 kM a Mfr ^ if jN ^ | 

3 

2 




3 

3 

CG 2150 

i 

MG TORQUE MOT CURRENT CG 2150 

3 

4 




4 

1 

CG 2112 

2 

IG 1 X RSVR OUT SIN CG 2112 

4 

2 

CG 2280 

1 

OG CDU FINE ERROR CG 2280 

4 

3 

CG 2143 

2 

MG IX RSVR OUT COS CG 2143 

4 

4 



N| 

5 

1 

CG 2113 

2 


5 

2 


2 

OG IX RSVR OUT SIN CG 2172 

5 

3 

CG 2250 

1 

MG CDU FINE ERROR CG 2250 

5 

4 




6 

1 


1 


6 

2 

CG 2173 

2 

1 liMll 1 

6 

3 



[ MG IX RSVR OUT SIN CG 2142 1 

6 

4 

■■1 



7 

1 


i^n 

ikm^ i«i m di!1 M 1 

7 

2 

CG 1520 

1 

+28V CGC OPER CG 1520 

7 

3 

CG 3170 

2 

SCT TRUN TACH OUT CG 3170 

7 

4 




8 

1 

■KRSElimi 

HB9 


8 

2 

CG 1040 

r 

I+120V PIPA SUP CG 1040 J 

8 

3 

IHRNKWNN 

IHI 


B 

CHANNEL/ 
SWITCH NG 

4 




INN 

iiy.Mwiiriaiaan 

IlNKHflSiiWiNi 

LINK 

NUMBER 

SIGNAL IDENTIFICATION 


32 CHANNEL ANALOG RECORDER 
SIGNAL ARRANGEMENT C 

FIGURE 5 C 
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3.9 R-START SIGNAL ARRANGEMENT. The R-START signal arrangement for each 
Spacecraft shall be as specified in Table IX. . 

TABEL DC! 

R-START SIGNAL 
ARRANGEMENT 


SPACECRAFT 

CONSOLE/PANEL 1 

004A2 

004A4 

Module A6 

Module A5 

-2TV1-M- 

Figure 

Figure bA 

101 



102-N 

Figure 6B 

Figure 6A 

103-N 

Figure bB 

Figure 6A 


I 
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R-START 152 R-START 153 
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TWO LINES, 14 CHARACTERS & SPACES PER LINE 
NOTATIONS BEUOW THIS LINE DO NOT APPEAR 


LINK NUMBER 


MEASUREMENT NUMBER 


7 A. - METER IDENTIFICATION INSERT 



7 B. - EVENT INDICATOR MSP LAY FORMAT 
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FIGURE 7 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 INSPECTION. The requirements specified in Section 3 shall be verified by visual 
inspection. 

5. PREPARATION FOR DELIVERY. This section is not applicable to this specification. 

6. NOTES. 

6.1 VARIATIONS TO SIGNAL ARRANGEMENT. Signal arrangements within a display 
module or assembly may be varied | but the signals shall be retained by the original module 
or assembly specified. The signal arrangement for the CRT display (3.4) shall be restricted 
to variations within the half page specified. 

6.2 SPACECRAFT LOCATION. The letter following the spacecraft number indicates the 
location of the spacecraft. Locations are as follows: 



ADDlicable At 

-G 

Grumman Aircraft 

-F 

KSC 

-M 

MSC 

-N 

NAA 

No letter 

Applicable at all locations 
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.'1. SCOPE j 

| 1*1 PURPOSE. Hill specification establishes the GAN progr am ming requirements for 

I algnal arrangements displays, and limits during post-installation oheokoot of a Spaoesraft 

| using Aoeeptanoe Checkout Equipment (ACS)* (See A.l, 6.2, and 6.3). 4 : 

> ' S. APPUCARlE DOCUMENTS ! 

i 

S. 1 EFFECTIVE ISSUES. Hie following documents form a part ef tills specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications shall 
be that issue in afreet an the date of request for proposal or invitation to bid. 

SPECIFICATIONS I 

Apollo am | 

ND 1002 S 1 S ACE- 8 /C Computer Subprogram Specification for 

APOLLO CM and LM GAN Testing ! 

i ^ * : 

North American Aviation 

MA 0201 i NAA Aooeptanoa Checkout Equipment - SC j 

x ; Programming Requirements 

(Copies of specifications, standards, drawings, bulletins, and publications required 
by suppliers in connection with specific procurement functions should be obtained j 

from the procuring activity or as directed by the contracting offioer.) 

S. 1 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the j 

following order of precedence apply. j 

1 ' • I 

a. The contract. j 

b. This specification. 

j o. Documents listed in this specification. 

I . . 

j 

• * • ‘ . ! 

I 



S 
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3. REQUIREMENTS 

3.1 G4N SPACECRAFT SUBPROGRAMS. Hie subprograms contained in Specification 
ND1002319 shall be used for the applicable Spacecraft configuration as specified in Table L 


TABLE I 
SUBPROGRAMS 


SPACECRAFT 
(Use Subprogram 
indicated with "X"l 

AC ELECTRONICS G&N SUBPROGRAMS 



< < < 

® N « OOON(9nfiOt> 

H N N (0(0(0(0(0(000(0 v 

•TVI-M 

XX X X X X X 

101-K 

xxx-xxxxxxxxx 

102-N 

XXX xxxxxx 

103-N 

XXX xxxxxx 

104-N ‘ 

XXX'. xxxxxx 
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3.2 SIGNAL BLINK LIMITS. Hie following signal blink limits shall apply to all GAN 
Spacecraft. \ 

a. The following signals shall have blink limits equal to tolerances specified in the 
applicable NAA Acceptance Checkout Equipment-SC Programming Requirements 
process Specification MA0201. 


CG 1020 

CG 1070 

CG 1203 

CG 1500 



CG 1030 

CG 1100 

CG 1211 

CG 1510 



CG 104# 

CG lilt . 

CG 1212 

CG 1520 



CG 1061 

CG 1*01 

CG 1331 

CG 1530 



CG 1052 

CG 1202 





The following signals shall have blink 

limits of ±4095: 


* 

CG 1021 

CO 2100 

CO 2279 

CG 3721 

CG 

8271 

CG 1031 

CG HIT 

CG 2280 

CG 3722 

CG 

8272 

CG 1042 

CG 2120 

CG 2281 

CG 4300 

CG 

8273 

CG 1053 

CGJiat „ 

CG 2300 

CG 6020 

CG 

8277 

CG 1071 

CO 2147 

CG 2301 

CG 6021 

CG 

8278 

CG 1207 

CG 3150 

CG 3011 

CG 8200 

CG 

8279 

CG 1220 

CG 2168 * 

CG 3021 

CG 8253 

CG 

9010 

CG 1336 

CG 2177 

CG 3117 

CG 8254 

CG 

9011 

CG 1501 

CG 2180 

CG 3110 

CG 8255 

CG 

9012 

CG 1511 

CG 2219 

CG 3140 

CG 8259 

CG 

9015 

CG 1521 

CG 2220 

CG 3145 

CG 8260 

CG 

9016 

CQ 1531 

CG 2221 i 

CG 3150 

CG 8261 

CG 

9017 

CG 2001 

CG 2249 

CG 2155 

CG 8265 

CG 

9018 

CG 202# 

CG 2250 

CG 3160 

CG 8266 



CG 2041 

CG 2251 

CG 3170 

CG 8267 




3.3 HIGH RATE MEASUREMENTS. The C START Panel shall program the signals specified 
in Table n, in response to the entry selected on the C START panel, to the channel specified 
on the GSE Carryon GAN Signal Conditioning and Switching Matrix Unit, C14-213, (SCSMU). 


4 
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3.4 CRT DISPLAYS. Hie CRT screen on the CRT module shall display information for 
each Spacecraft In accordance with Table m. 

TABLE m 


SPACECRAFT/CRT DISPLAY 


SPACECRAFT 

CRT DISPLAY FORMAT 

FIGURE 

2TV1-M 

ID, IE, IF, 1M 

101-K 

1G. 1H. 1J. IK. 1L 

102-N 

1A. IB. 1C. ID. IE 

103-N 

1A. IB. 1C. ID. IE 

104-N 

1A. IB. 1C. ID. IE 














3.4.1 Measurements Numbers. Table IV correlates the signal measurement numbers to 
the scope spacing chart displays and indicates location of measurement within the display. 
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CG MEA8URE- 
^fENTNUMBER 

\mmssmmm 

.■Hi 


1026 

A-13, H-15 

wmmESEmmm 


1021 

A-0, H-15 

2180 

B-8, K-4 

1030 

A-14, H-10 

2219 

B-ll, K-16 

1031 

A-7, H-10 

2220 

B-6, K-10 

1040 

A-15, F-5, H-21 

2221 

B-7, K-9 

1042 

A-8, H-21 

2249 

B-ll, K-10 

1051 

A-10, H-22 

2250 

B-6, K-10 

1052 

A-17, H-23 

2251 

B-7, K-9 

1053 

A-9, H-22 

2279 

B-ll, K-10 

1070 

A-18, H-20 

2280 

B-6, K-10 

1071 

A-10, H-20 

2281 

B-7, K-9 

1100 

A-10, H-24 

2300 

A-20, F-7, H-8 

1110 

A-12, F-5, H-24 

2301 

H-9 

1201 

A-24, P-0, H-7 

3011 

0-15, J-16 

1102 

A-13, H-8 

3021 

0-15, J-16 

1203 

A-14, H-9 ' 

3117 

C-18, J-17 

1207 

A-2, H-3 

3118 

0-18, J-17 

1211 

A-15, H-ll 

3140 

0-19, J-18 

. 1212 

A-10, H-12 

3145 

0-20, J-19 

1220 

A-2, H—4 

3150 

0-19, J-18 

1331 

A-*7, F-0, H-10 

3155 

0-20, J-19 

1330 

A-18, H-5 

3100 

0-23, J-20 

1500 

A-20, H-19 

3170 

0-23, J-20 

1501 

A-0, H-19 - * 

3721 

0-10, F-8, J-15 

x 1510 

A-21, H-18 

. 3722 

0-10, F-8, J-15 

1511 

A-7, H-18 

4300 

A-22, H-10 

. 1520 

A-22, H-14 

0020 

A-23, H-ll 

1521 

A-8, H-14 

0021 

A-24, H-12 

1530 

A-23, H-17 

8200 

M-2 

1531 

A-9, H-17 

8253 

M-2 

2001 

B-9, F-4, K-3 

8254 

M-3 

2021 

B-9, F-4, K-8 

8255 

M-4 

2041 

B-9, F-4, K-3 

8259 

M-5 

2108 

A-4, K-0 

8200 

M-6 

2112 * 

K-7 

8201 

M-7 

2112/2113 

B-3, F-2, K-15 

8205 

M-3 

2113 

K-8 

8200 

M-4 

2142 

K-7 

8207 

M-5 * 

2142/2143 

M, F-2, K-15 

8271 

M-8 

. 2148 

K-8 , 

8272 

M-9 


• 

8273 

M-10 

2147 

B-4, F-3, K-5 

8277 • 

M-0 

2150 

B-8, K-4 

8278 

M-7 

2100 

A-4, K-0 

8279 

M-8 

2172 

K-7 

9010 

B-12, K-17 * 

2172/2178 

B-3, F-2, K-16 

9011 

B-12, K-17 

2173 

K-8 

9012 

B-12, K-17 
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3.5 METER EXSPLAYS. Hie use of Meter Modules 004A2A3, 004A2A4, 004A3A6, 
004A3A7, 004A3A8, 004A3A9, 0014A1A3, and 014A1A4 shall be determined by the 
testing activity. 

3.3 EVENT INDICATOR DISPLAYS. The event indicator display format assignment for 
each Spacecraft shall be as specified in Table V. 

TABLE V 

EVENT INDICATOR 
• USPLAYS 


SPACE¬ 

CRAFT 

CONSOLE/PANEL 1 

004A3 

014A1 

004A4 

Event Module 

Event Module 

Event Module 

A 4 

Figure 

A 5 

Figure 

A 1 

Figure 

A 2 
Figure 


2TVP-M 


3B 


3B 


101-K- 

3C 

3A 

3C 

3A 


102-N 

3C 

3A 


3A 


103-N 

3C 

3A 


3A 


104-N 

3C 

3A 


3A 



♦ 






















i 
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FIGURE 3C 
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' _ X \ 

j 3.7 EVENT RECORDER SIGNAL ARRANGEMENT. Hie signals recorded on the 

/ 32 channel Event Recorder, Kanel/Hednle Number 0G4A1A2 shall Se irramred as specified • 

in Table VI- . 


TABLE VT. 

EVEN* RECORDER SIGNAL ARRANGEMENT 


SPACECRAFT 

SIGNAL ARRANGEMENT FIGURE 

2TV1-M 

4B 

101-K 

4C 

102-N _ 

4A 

103-N 

4A 

104-N 

4A 


i i •• • ... . . ; 

[ •» - ' ‘ ' • ■ . ■ * 

! . • . I 
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CHANNEL 

BHI 


SIGNAL IDENTIFICATION | 

1 




2 

| CG1032 

i 

+4VDC CMC NOISE PK CG1032 

_ 2 _, 


i 

+4 VDC CDU NOISE PK CG1072 

4 

1 CG1532 

i 

+28 VDC OPTX NOISE PK CG1532 

5 

BafiKaH 

i 

dt.v m a \m mi i 

6 




7 




8 




9 

CG1523 

2 


10 

CG1513 

2 

+28 VDC IMU ST BY CG1513 

11 

CG1043 

1 

+120 VDC PIPA NOISE PK CG1043 

12 




13 

CG2303 

1 

IMU BLOWER CUR CG2303 

14 




15 




16 

HHHHI 

IH^Hi 


17 

CG1522 

L i . 

+28 VDC CMC NOISE PK CG1522 

18 

CG1512 

i 

+28 VDC IMU STBY NOISE CG1512 

19 

HHHHH 

aaaa 


20 

CG5040 

' 2 

CMC WARNING CG5040 

21 




22 




23 

BHBBBH 

■aaH 


24 




25 

CG1022 

i 

+14 VDC CMC NOISE PK CG1022 

26 


i 


27 

CG1533 

2 

u »:«) -J a :V7Sn!f1^HiHBBBa 

28 

CG9015* 



29 

CG9016* 



30 

CG9017* 


SIVB IGN SEQ START CG9017 1 

31 

CG9018 



32 




CHANNEL 

MEASUREMENT 

number 

m 

SIGNAL IDENTIFICATION 


* DISPLAY IF AVAILABLE 

. EVENT RECORDER 


8IGNAL ARRANGEMENT 
FIGURE 4A 
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ii 

27 

28 

29 

30 


31 

32 


CHANNEL 



EVENT RECORDER 
SIGNAL ARRANGEMENT 
FIGURE 4B 


Li' 
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CHANNEL 

*m& N ' 

nUnIIer 

SIGNAL IDENTIFICATION 

1 



TIMING 

2 

CG 1523 

2 

+28 VDC CMC OPER CG 1523 

3 

CG 1513 

2 

+28 VDC IMU STBY CG 1513 

4 

CG 1533 

2 

+28 VDC OPTX OPER CG 1533 

5 

CG 1522 

1 

+28 VDC CMC NOISE CG 1522 

6 

CG 1022 

1 

+14 VDC CMC NOISE CG 1022 

7 

CG 1032 

1 

+4 VDC CMC NOISE CG 1032 

8 

CG 1512 

1 

+28 VDC STBY NOISE CG 1512 

9 

CG 1502 

' 1 

+28 VDC OPER NOISE CG 1502 

10 

CG 1072 

1 

+4 VDC CDU NOISE CG 1072 

11 

CG 1043 

1 

+120V PIPA NOISE CG 1043 

12 

CG 1532 

1 

+28 VDC OPTX NOISE CG 1532 

13 

CG 2302 

1 

HEATER CURRENT CG 2302 

14 

CG 2303 

1 

BLOWER CURRENT CG 2303 

15 

CG 5040 

2 

CMC WARNING CG 5040 

16 




17 


* 


18 




19 




20 


* 


21 




22 




23 




24 




25 



. 

26 




27 




28 




29 

CG 9016 


S/C CONT OF SATURN CG 9016 

30 

V 


|- --- 

31 

CG 9018 


SIVB ENGINE CUTOFF CG 9018 

32 



TIMING 

CHANNEL 

MEASUREMENT 

number 

LINK 

NUMBER 

SIGNAL IDENTIFICATION 


EVENT RECORDER 
SIGNAL ARRANGEMENT 
FIGURE 4C 


27 



APOLLO 04N Specification 
ND1002321 REV R 


S.8 ANALOG RECORDER SIGNAL ARRANGEMENT. The signals record'd on fee Analog 
Reoorder shall be arranged as specified In Table V1L 


TABLE VII 

ANALdp RECORDER SIGNAL ARRANGEMENT 


SPACECRAFT 

I_CONSOLE/ PANEL_ 1 

004A1 

Q04A3 

Analog 1 
A 2 

dodule 

AS 

Analog Module 

A 02 

_2T.V1-M_ 

- ktK 51? 

%-V 



-Efr*5G , 

- FIZ.5F 

. Flz. SH 

102-N 

Fig. 5A 

-FI*. SB 

Fig. 5C ' 

1Q3-N 

FI*. 5A 

FiflT, BB 

FI*. 5C 

104-N 

Fig. 5A 

- Fig. 5B 

Fig. SC 


















t 


< 







8 CHANNEL ANALOG RE COB DEB 
SIGNAL ARRANGEMENT A 









• CHANNEL ANALOG RECORDER 
SIGNAL ARRANGEMENT B 
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SWITCH POSITION 



SIGNAL IDENTIFICATION 

1 

l 

CG 2120 

1 

IG TORQUE MOT CURRENT CG 2120 

■«. 

2 

CG 2177 

2 

OG SERVO ERROR IN PH CG 2177 

1 

3 

CG 3145 

1 

SXT SHAFT MOT OONT WO CG 3145 

1 

4 




2 

1 

CG 6020 

l 

PIP A CAL MOD TEMP CG (020 

2 

2 

CG 2180 

1 

OG TORQUE MOT CURRENT CO 2180 

2 

3 

CG 2147 

2 

MG SERVO ERROR IN PH CG 2147 

2 

4 




3 

1 

CG 2117 

2 

IG SERVO ERR IN PH CG 2117 

3 

2 


L 

SXT IB UN MOT OONT WO CG3155 

3 

3 

CG 2150 

1 

MG TORQUE MOT CURRENT CG 2150 

3 

4 




4 

1 

CG 2112 

2 

IG 1 X RSVR OUT SIN CG 2112 

4 

2 

CG 2280 

1 

OG CDU FINE ERROR CG 2280 

4 

3 

CG 2143 

2 

MG IX RSVR OUT COS CG 2143 

4 

4 

• 



5 

1 

CG 2113 

2 

JO IX RSVR OUT 006 OO UU 

*5 

2 

CG 2172 

2 

OG IX RSVR OUT SIN CG 2172 

5 

3 

CG 2250* 

l 

MG CDU FINE ERROR CG 2250 

5 ' 

4 




6 

1 

CG 2220 

1 

IG CDU FINE ERROR CG 2220 

6 

2 

CG 2173 

2 

OG IX RSVR OUT COS CG 2173 

6 

3 

CG 2142 

2 

MG IX RSVR OUT SIN CG 2142 

6 

4 




7 

1 

CG 4300 

1 

CMC TEMP CG 4300 

7 

2 

CG 1520 

1 

+28V CGC OPER CO 1520 

7 

3 

CG 3176 

2 

SCT TRUN TACH OUT OG 3170 

7 

4 




8 

1 

CG 1201 

2 

IMU 28 V 1PCT CG 1201 

8 

2 

CG 1040 

2 

+120V PEPA SUP CG 1040 

8 

3 

CG 3160 

2 

SCT SHAFT TACH OUT CG 3160 

8 

4 




{WAmfeL / 

SWITCH NQ 

SWITCH 

POSITION 

MEASUREMENT 
_number 

LINK 

NUMBER 

SIGNAL IDENTIFICATION 


31 CHANNEL ANALOG RECORDER 
8R2NAL ARRANGEMENT C 


IS 


HOURS 6 c 
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ro 

MG IX RSVR OUT SIN 

CG2142 * 

Measurement Na CG2142 
Link No. 2 

<N 

IG IX RSVR OUT COS 

CG2113 

Measurement No. CG2113 
Link Na 2 

— 

IG IX RSVR OUT SIN 

CG2112 

Measurement No. CG2112 
Link No. 2 



CO 

IMU 28V 1PCT 

CG1201 

Measurement No. CG1221 

Link No. 2 


3.2KC 28V SUPPLY 

CG133I 

Measurement No. CG1331 

Link No. 2 


« 

w 

Q 

8 

U 


i 



SIGNAL ARRANGEMENT D 
FIGURE 5D 
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CD 

+120V PIPA SUPPLY • 

CG1040 

Measurement No. CG1040 

Link No. 2 

ID 

PIPA TEMPERATURE 
, CG2300 

Measurement No. CG2300 
. Link No. 2 


OG SERVO ERR IN PH 

CG2177 

Measurement No. CG2177 
Link No. 



§ 

g 

O 


5 

-l 


o 

oo 




IGA CEU FINE IGA CDU COARSE 
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8 CHANNEL ANALOG RECORDER 
SIGNAL ARRANGEMENT F 
FIGURE 5F 

















10 10 (0 <0 <0 <0 


APOLLO GAN Specification 
ND1002321 REV B 


HBMHIMMMI 




SIGNAL IDENTIFICATION 


TRUN CDU FINE ERR CG 3011 


14V CMC SUPPLY CG 1020 


SXT TRUN SERVO ERR 


44V CDU SUPPLY CG 1070 




9 ait Ifriir,* W m 31! »Jl 


SXT TRUN TACH OUTPUT CG 3150 


SHAFT CDU FINE ERR CG 3021 


YAW ATT ERROR CDU DAC CG 2249 


SXT TRUN MTR CONTROL CG 3155 


SXT SHFT SERVO ERR IN PH CG 3117 


IMU 28 




FTTT WIlWRBiIRSIHHeBtCT 


OPT 28V .8KC 1% CG 1211 


SXT SHAFT MTR CONTRO 


X PIPA SG OUT CG 2001 


-28VDC SUPPLY CG 1100 


SCT SHAFT TACH OUTPUT CG 3160 


Y PIPA SG OUT CG 2021 


jffEigrinn 


Z PIPA SG OUT INPH CG 2041 


SIGNAL IDENTIFICATION 


32 CHANNEL ANALOG RECORDER 
SIGNAL ARRANGEMENT H 
FIGURE 5H 


36 
























































































APOLLO G«N Specification 
ND1002321 REV A 


8*® R-8TART SIGNAL ARRANGEMENT. Hie R—START signal irrtD|eiii6nt for etdi 
Spacecraft shall be ai specified in Table VUL 

. \ ' 

TABLE Vffl 

R-START SIGNAL 
ARRANGEMENT 



CONSOL 

E/PANEL 

SPACECRAFT 

004A2 

004A4 


Module A6 

Module A5 

SJTV1-M 

Figure 611 

Figure ua 

101-K 

Figure 6D 

Figure 6C 

102-N 

Figure 6B 

Figure 6A 

103-N 

Figure 6B 

Figure CA 

104-N 

Figure 6B 

Figure 6A 

1 . 

1 ’ • . i 

! . • 


xl 


% 


i 


♦ ; 

i 
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E-ST ART SIGNAL ARRANGEMENT A 




R-START 152 R-START iu 
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1 1 


} TWO LINES, 14 CHARACTERS & SPACES PER LINE 
— NOTATIONS BELOW THIS LINE DO NOT APPEAR . 

— LINK NUMBER* * 

— MEASUREMENT NUMBER 

7 A. - METER IDENTIFICATION INSERT 
• LINK 1- Carry on, LINK 3 - Airborne 


TT 


1 


£ 


TWO UNES.11 CHARACTERS l SttCES PER LINE 
NOTATIONS BELOW THIS LINE DO NOT APPEAR 

INDICATOR COLOR 
LINK NUMBER 


■ MEASUREMENT NUMBER 
• CHANNEL NUMBER 


7 B. - EVENT INDICATOR DISPLAT FORMAT 


j 


4 ' 




FIGURE 7 
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3.10 C-START. - The O-STAR T(Ci56) arrangement for e&ek ipitoearaft aha 11 Ip ail. 
fcpecfflnchlai Table IX. 


TABLE IX 


CODE 

NO. 

SUB-PROGRAM 

O-START 

ENTRY 

31 

G&N 631 

00000XXX 

20 

G&N 641 

xxoooooo 


GW 601 CODES 90. 91. 70. 80. 71 

XXXXXXXX 





v 



• Applicable tOl-Xonly, > - - 
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4. QUALITY ASSURANCE PROVISIONS 

4. i INSPECTION. Hie requirements specified in Section S shall be verified by visual 
inspection. v. 

ft. PREPARATION FOR DELIVERY. This section is not applicable to ibis specification. 

ft. NOTES. ' 

ft.l VARIATIONS TO SIGNAL ARRANGEMENT. Signal arraignments within a display 
module or assembly may be varied,but the signals shall be retained by the original module 
or assembly specified. The signal arrangement for the CRT display (S. 4) shall be restricted 
to variations within the half page specified. 

6.2 SPACECRAFT LOCATION. The letter following the spacecraft number indicates the 
location of the spacecraft. Locations are as follows: 


i . 

ADDlicable At 

-G 

Grumman Aircraft 


KSC 

-M 

MSC 

i " -N 

NAA 

No letter 

Applicable at all locatioi 


ft. ft NOMENCLATURE VARIANCE, Nomenclature may be varied by the user in flections 
ft, ft through 3.8, however, the measurement number must be a portion of the nomenclature. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the GUN programming requirements tor 
signal arrangements displays, and limits during post-Insta ll a ti on checkout of a Spacecraft 
using Acceptance Checkout Equipment (ACE). (See 6.1) 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications shall 
be issue In effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO 

ND1002319 ACE-S/C Computer Subprogram Specification for 

APOLLO CM and LM GAN Testing 

North American Aviation 

MA0201 NAA Acceptance Checkout Equipment - SC 

Programming Requirements 

(Copies of specifications, standards, drawings, bulletins, and publications required 
by suppliers in connection with specific procurement functions should be obtained 
from tiie procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. 

a. The contract. 

b. This specification. 

o. Documents listed in this specification. 


2 
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3. REQUIREMENTS 

3.1 GW SPACECRAFT SUBPROGRAMS. Hie subprogram* contained in Specification 
ND1002319 shall be used for the applicable Spacecraft configuration as specified in Table L 

TABLE I 
SUBPROGRAMS 



SUBPROGRAMS 1 

AC ELECTRONICS 

ASPO 

Identification Number 

Identification Number 

G&N 601 

MI T-U005-0 

602 

U006-0 

603 

U007-0 

221 

DO 12-0 

622 

D008-0 

224 

DO 18-0 

631 

C003-0 

641 (or equhr. ADAP 

CO 04-0 

program) 


652 

D010-0 

671 

DO 11-0 

G&N 181 (or equly. ADAP 

MIT-U104-0 

program) 

• 
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i 


3.2 SIGNAL BLINK LIMITS. The following signal blink limits shall apply to all GIN 
Spacecraft. 

a* The following signals shall have blink limits equal to tolerances specified in the 
applicable NAA Acoeptanoe Checkout Equipment-SC Programming Requirements 
process Specification MA0201. 


CG 1020 

CG 1070 

CG 1203 

CG 1500 

CG 1030 

CG1100 

CG 1211 

CG 1510 

CG 1040 

CG 1110 

CG 1212 

CG 1520 

CG 1051 

CG 1201 

CG 1331 

CG 1530 

CG 1052 

CG 1202 

CG 1336 



The following signals shall have blink limits of ±4095: 



CG 1021 

CG 1531 

CG 2168 

CG 2281 

CG 3155 

CG 1031 

CG 2001 

CG 2177 

CG 2300 

CG 3160 

CG 1042 

CG 2021 

CG 2180 

CG 2301 

CG 3170 

CG 1053 

CG 2041 

CG 2219 

CG 3011 

CG 3721 

CG 1071 

CG 2108 

CG 2220 

CG 3021 

CG 3722 

CG 1207 

CG 2117 

CG 2249 

CG 3117 

CG 4300 

CG 1220 

CG 2120 

CG 2250 

CG 3118 

CG 6020 

CG 1501 

CG 2138 

CG 2251 

CG 3140 

CG 6021 

CG 1511 

CG 2147 

CG 2279 

CG 3145 


CG 1521 

CG 2150 

CG 2280 

CG 3150 



3.3 HIGH RATE MEASUREMENTS. The C START Panel shall program the signals 
specified in Table II, in response to the entry selected on the C START panel, to the 
channel specified on the GSE Carryon G&N Signal Conditioning and Switching Matrix Unit, 
C14-213, (SCSMU). 


4 
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TABLE n 

HIGKJaTE MEASUREMENTS 

C-START ENTRY T 
ON C-START PANEL 


SIGNAL PROGRAMMED 
MEAS NO. 


C14-213 

SCSMU CHANNEL NO. 


CG 2117 

2032000000 

01 

CG 2120 

2027000000 

02 

CG 2147 

2028000000 

03 

CG 2108 

2029000000 

04 

CG 2138 

2030000000 

05 

CG 2150 

• 2031000000 

06 

CG 2177 

2026000000 

07 

CG 2180 

2005000000 

08 

CG 2219 

2006000000 

10 

CG 2249 

2007000000 

11 

CG 2279 

2009000000 

12 

CG 3117 

2010000000 

13 

CG 3118 

2021000000 

14 

CG 3140 

2025000000 

15 

CG 2168 

2023000000 

17 

CG 2251 

2001000000 

18 

CG 2281 

2002000000 

19 

CG 2221 

2003000000 

20 

CG 2250 

2019000000 

22 

CG 2220 

2020000000 

23 

CG 3150 

2008000000 

28 

CG 3011 

2022000000 

29 

CG 3021 

2024000000 

30 

CG 3155 

2014000000 

34 

CG 3160 

2015000000 

35 

CG 3170 

2016000000 

36 

CG 2280 

2017000000 

37 

CG 3145 

2012000000 

40 
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3.4 CRT DISPLAYS. The CRT screen on the CRT module shall display Information for 
each Spacecraft in accordance with Table HI. *» * * - • »* 

TABLE III 

SPACECRAFT/CRT DISPLAY 


SPACE¬ 

CRAFT 


CRT DISPLAY FORMAT 
FIGURE _ 


101 
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3.5 METER DISPLAYS. The meter display format assignment for each Spacecraft shall 
be as specified in Table IV. 


TABLE IV 


METER USPLAYS 


SPACE 

CRAFT 

Console/Panel I 

004A2 

004A3 014A1 1 

Meter Module 

Meter Module 

.. Mete 

r Module 

A 3 

Figure 

A 4 
Figure 

A 6 
Fig. 

A 7 

A 8 
.Ilf. 

A 9 
Flf. 

A 3 

Figure 

A 4 
Figure 

101 









102 

2A 

2B 

2C 

2D 

2E 

2F 

20 

2H 

-TU3- 
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METER DISPLAY A 




FIGURE 2 B 
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FIGURE 2 C 
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FIGURE 2D 
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FIGURE 2 E 
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METER DISPLAY F 
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METER DISPLAY G 
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METER DISPLAY H 
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3.6 EVENT INDICATOR DISPLAYS. Hie event indicator display format assignment for 
each Spacecraft shall be as specified in Table V. 

TABLE V 

EVENT INDICATOR 
DISPLAYS 


SPACE¬ 

CRAFT 

CONSOLE/PANEL 


004A3 

014A1 

004A4 

Event Module 

Event Module 

Event Module 

A 4 

Figure 

A 5 
Figure 

A 1 

Figure 

A 2 

Figure 


101 






102 


9A 


3A 


103 
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EVENT INDICATOR DISPLAY A 


FIGURE 3 A 
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3.7 EVENT RECORDER SIGNAL ARRANGEMENT/ The signals recorded on the 
32 channel Event Recorder, Panel/ Module Number 004A2A2 ehall be arranged as specified 
in Table VI. 

TABLE VI 


EVENT RECORDER SIGNAL ARRANGEMENT 
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3.8 ANALOG RECORDER SIGNAL ARRANGEMENT. The signals recorded on the Analog 
Recorder shall be arranged as specified in Table VII. 

TABLE VH 

ANALOG REOOR DER SIGNAL ARRANGEMENT 

CONSOLE/ PANEL 

SPACECRAFT 004A1 1 004A3 
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8 CHANNEL ANALOG RECORDER 
SIGNAL ARRANGEMENT A 



LEVEL 
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8 CHANNEL ANALOG RECORDER 
SIGNAL ARRANGEMENT B 
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SWITCH POSITION 




iini 

SIGNAL IDENTIFICATION 

1 

l 

CG 2120 

i 
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■n 
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FIGURE 5 C 
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3.9 R-START SIGNAL ARRANGEMENT. The R-START signal arrangement for each 
Spacecraft shall be as specified in Table vm. 

TABEL Vin 

R-START SIGNAL 
ARRANGEMENT 



CONSOLE/PANEL 1 

SPACECRAFT 

004A2 

004A4 1 


Module A6 

■■■nTSfrnRKfISHHHHHi 1 

101 



102 

Figure 6B 

Figure 9A 

103 
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R-START SIGNAL ARRANGEMENT A 
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TWO LINES, U CHARACTERS & SPACES PER LINE 
NOTATIONS BELOW THIS LINE DO NOT APPEAR 


• LINK NUMBER 


MEASUREMENT NUMBER 


7 A. - METER IDENTIFICATION INSERT 



TWO LINES,11 CHARACTERS & SPACES PER LINE 
NOTATIONS BELOW THIS LINE DO NOT APPEAR 

INDICATOR COLOR 
LINK NUMBER 


MEASUREMENT NUMBER 
CHANNEL NUMBER 


7 B. - EVENT INDICATOR MSP LAY FORMAT 


FIGURE 7 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 INSPECTION. The requirements specified in Section 3 shall be verified by visual 
inspection. 

5. PREPARATION FOR DELIVERY. Ibis section is not applicable to this specification. 

6. NOTES. 

6.1 VARIATIONS TO SIGNAL ARRANGEMENT. Signal arrangements within a display 
module or assembly may be varied,but the signals shall be retained by the original modile 
or assembly specified. Hie signal arrangement for the CRT display (3.4) shall be restricted 
to variations within the half page specified. 


33 
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b. The following signals shall have blink limits of ±4095: 


NG 1021 

GG 2106 

GG 2151 

GG 2250 

GG 3324 

NG 1031 

GG 2107 

GC 2166 

GG 2251 

GG 3325 

NG 1071 

GG 2110 

CG 2167 

GG 2279 

GG 3311 

NG 1501 

GG 2121 

CG 2170 

GG 2280 

GG 3312 

NG 1511 

GG 2136 

CG 2181 

GG 2281 

GG 3321 

NG 1521 

GG 2137 

GG 2219 

GG 2300 

GG 3322 

GG 2001 

CG 2138 

GG 2220 

GG 2301 

GG 4300 

GG 2021 

GG 2140 

CG 2221 

GG 3304 

GG 6020 

GG 2041 

GG 2147 

GG 2249 

GG 3305 

GG 6021 


3.3 HIGH RATE MEASUREMENTS. The C START Panel shall program the signals specified 
in Table n. 


TABLE H 

HIGH RATE MEASUREMENTS 


SIGNAL PROGRAMMED 


MEAS NO. 


. ■ ' ...= 

GG 2106 


2110 


2136 


2140 


2166 


2170 


2220 


2250 


2280 


1 3311 

GG 3321 


4 
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3.4 CRT DISPLAYS. The CRT screen on the CRT module shall display information for each 
LM in accordance with Table D3. 


TABLE m 


LM/CRT DISPLAY 


LM 

CRT DISPLAY FORMAT 

FIGURE 


1A IB 1C ID IE 



hhhbkbbbhbi 

1A IB 1C ID IE I 

SBbhh 



3.4.1 Measurement Numbers. Table IV correlates the signal measurement numbers to the 
scope spacing chart displays and indicates location of measurement within the display. 
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TABLE IV 

CRT DISPLAY ASSIGNMENT MEASUREMENT LIST 


SIGNAL 

NUMBER 

CRT 

FIG-LINE 


SIGNAL 

NUMBER 

CRT 

FIG-LINE 

GG 1020 

1A-15 

- 

GG 2219 

IB-16 

1030 

1A-16 


2220 

IB-10 

1040 

1A-20 


2221 

IB-9 

1070 

1A-19 


2249 

IB-16 

1100 

1A-21 


2250 

IB-10 

1110 

1A-22 


2251 

IB-9 

1201 

1A-21 


2279 

IB-16 

1202 

1A-22 


2280 

IB-10 

1203 

1A-23 


2281 

IB-9 

1331 

1A-24 


2300 

IB-24 

1500 

1A-18 


2301 * 

IB-24 

1510 

1A-17 


3304 

IE-2 

1513 

1A-14 


3305 

IE-3 

2001 

IB-3 


3304/3305 *** 

IE-4 

2021 

IB-3 


3311 

IE-6 

2041 

IB-3 


3312 

IE-7 

2106 

IB-5 


3321 

IE-6 

2107 

IB-6 


3322 

IE-7 

2110 

IB-4 


3324 

IE-2 

2112 

IB-7 


3325 

IE-3 

2113 

IB-8 


3324/3325 *** 

IE-4 

2112/2113 *♦ 

IB-15 


4300 

IE-21 

2121 

IB-17 


6020 

IE-21 

2136 

IB-5 


GG 6021 

IE-21 

2137 

IB-6 


NG 1021 

1A-15 

2140 

IB-4 


1031 

1A-16 

2142 

IB-7 


1071 

1A-19 

2143 

IB-8 


1336 

1A-24 

2142/2143 ** 

IB-15 


1501 

1A-18 

2151 

IB-17 


1511 

1A-17 

2166 

IB-5 


NG 1521 

1A-14 

2167 

IB-6 


GN 7523 

ID-22 

2170 

IB-4 


7524 

ID-23 

2172 

IB-7 


7525 

ID-24 

2173 

IB-8 


7527 

ID-21 

2172/2173 ** 

IB-15 


7614 

IE-11 

2181 

IB-17 


7616 

IE-10 


NOTE: * 


♦* 

♦** 
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3.5 METER DISPLAYS. The meter display format assignment for each LM shall be as 
specified in Table V. Meter scaling and color band coding are specified for reference and 
are subject to change by the user. 

TABLE V 
METER DISPLAYS 
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FIGURE 2F 
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FIGURE 2G 
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3.6 EVENT INDICATOR DISPLAYS. The event indicator display format assignment for 
each LM shall be as specified in Table VI. 


TABLE VI 
EVENT INDICATOR 
DISPLAYS 
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* EVENT INDICATORS 
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3.7 EVENT RECORDER SIGNAL ARRANGEMENT. The signals recorded on the 32 channel 
Event Recorder, Panel/Module Number 004A2A2 shall be arranged as specified in Table VII. 

TABLE VH 

EVENT RECORDER SIGNAL ARRANGEMENT 
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CHANNEL 

MM 

hsui 

SIGNAL IDENTIFICATION 

1 



TIMING 

2 

GG 1523 

5 

+28 VDC LGC OPER GG 1523 

3 

GG 1513 

5 


4 

GL 0801 * 


1024 TIMING PCM GL 0801 

5 

NG 1522 

4 

+28 VDC LGC NOISE PK NG 1522 

6 

NG 1022 

4 

+ 14 VDC LGC NOISE PK NG 1022 

7 

NG 1032 

4 

+4 VDC LGC NOISE PK NG 1032__ 

8 

NG 1512 

4 

+28 VDC IMU ST BY NOISE NG 1512 

9 

NG 1502 

4 

■MLU.MtMIUJ'l II11 1 ■ i II11 

10 

NG 1072 

4 

+4 VDC CDU NOISE PK NG 1072 

11 

GG 2302 

4 

IMU HEATER CUR GG 2302 

12 

GG 2303 

4 

IMU BLOWER CUR GG 2303 

13 

GO 9006 

4 

IMU TEMP OUT OF LIMITS GG 9006 

14 

GG 9001 

5 

LGC WARNING GG 9001 

15 

GG 9002 

5 

ISS WARNING GG 9002 

16 

GG 9003 

5 

PNGS CAUTION GG 9003 

17 

nmB 


C+WE MASTER ALARM GL 4069 

18 

■■■mm 



19 




20 




21 




22 

GN 7557 * 

5 

LR VEL DATA NO GOOD 

23 

GN 7584 * 

4 

LR MODE CONTROL 

24 

GN 7533 * 

4 

LR LGC ANT 1 POS CMD 

25 

GN 7576 * 

4 

LR ANT POS NO. 1 

26 

GN 7577 * 

4 

LR ANT POS NO. 2 

27 

■ii an IBM 


LR RANGE DATA NO GOOD 

28 

inrirrTM— 

IU 

RR AUTO ANG TRK EN 

29 

GN 7621 * 

r-r- 

RR NO TRACK 

30 

IIH n h !■ 


RR LO SCALE FACTOR 

31 


IU 

lift PWR ON MODE SW IN LGC 

32 

IHHI 


TIMING 

CHANNEL 

MEASUREMENT 
NUMBER_ 

LINK 

NUMBER 

SIGNAL IDENTIFICATION 


* These measurements are not controlled by this specification but are included for 


reference only. 


EVENT RECORDER SIGNAL ARRANGEMENT 
FIGURE 4A 
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3.8 ANALOG RECORDER SIGNAL ARRANGEMENT. The signals recorded on the Analog 
Recorder shall be arranged as specified in Table VIII. 

TABLE VIH 

ANALOG RECORDER SIGNAL ARRANGEMENT 


LM 

CONSOLE/PANEL J 

004A1 1 

004A3 

Analog 1 
A2 

Module 

A? _ 

Analog Module 

A2 

1 

Fie. 5A 

Fie. 5B 

_FUG. 5 Q _ 

2 

Fig. 5A 

Fig. 5B 

Fig. 5C 


FI*. 5A 

Fig. 5B 

Fig. 5C 
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8 CHANNEL ANALOG RECORDER SIGNAL ARRANGEMENT A 
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mi 

IIB 

!BI8039 

SIGNAL IDENTIFICATION | 

1 

i 


4 


1 

2 

EeEEHBi 

5 

X PIP SG OUT IN PH GG 2001 

1 

3 

KSsEiEiHB 

4 

+ 14V LGC SUP GG1020 

1 

4 

CtglSIQHI 

4 

RR SHAFT CDU COARSE ER GG 3312 

2 

1 

GG 2250 

4 

MG CDU FINE ERROR GG 2250 

2 

2 

ibhi 



2 

3 


4 

+4V LGC SUP GG 1030 

2 

4 


4 

RR TRUN CDU COARSE ER GG 3322 

3 

1 

GG 2280 

4 

OG CDU FINE ERROR GG 2280 

3 

2 


5 

Y PIP SG OUT IN PH GG 2021 

3 

3 

E9B3Z9BI 

4 

+4 VDC CDU PWR SUP GG 1070 

3 

4 

EEBBHH 

4 

RR SHAFT CDU FINE ER GG 3311 

4 

1 

GG 2219 

5 

PITCH ATT ER DAC OUT GG 2219 

4 

2 




4 

3 

KSSQIflH 

5 

IMU 28V 1% 800 CPS GG 1201 

4 

4 

E9EE3HI 

4 

RR TRUN CDU FINE ER GG 3321 

5 

1 

GG 2249 

5 

YAW ATT ER DAC OUT GG 2249 

5 

2 

GG 2041 

5 

Z PIP SG OUT IN PH GG 2041 

5 

3 

GG 1201 

5 

IMU .8 KC 1% 0 DEG GG1201 

5 

4 

GG 3324 

5 

RR TRUN IX RES OUT SIN GG 3324 

6 

i 

GG 2279 

5 

ROLL ATT ER DAC OUT GG 2279 

6 

2 




6 

3 


4 

IMU . 8 KC 5% 0 DEG GG 1203 

6 

4 


5 

RR TRUN IX RES OUT COS GG 3325 

7 

1 


5 

3.2 KC 28V SUP 1% GG 1331 

7 

2 

GG 1040 

5 

+ 120 VDC PIPA SUP GG1040 

7 

3 

GG 1510 

4 

+28V IMU STBY GG 1510 

7 

4 

GG 3304 

5 

RR SHAFT IX OUT SIN GG 3304 

8 

1 



HIGH RATE 

8 

2 

GG 1500 

4 

+28V IMU OPER GG 1500 

8 

3 

GG 1520 

4 

+28V LGC OPER GG 1520 

8 

4 

GG 3305 

5 

RR SHAFT IX OUT COS GG 3305 

CHANNEL/ 
SWITCH Nft 

SWITCH 

POSITION 

MEASUREMENT 

NUMBER 

LINK 

NUMBER. 

SIGNAL IDENTIFICATION 


ANALOG RECORDER SIGNAL ARRANGEMENT B 
FIGURE 5B 
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mm 


, unK 

NUMBER 


SIGNAL IDENTIFICATION 


GG 2112 


IG IX RSVR OUT SIN GG 2112 


GG 2166 


OG SERVO ERROR TOTAL GG 2166 


NG 1501 


+28V IMU OPER NOISE NG 1501 


GN 7567 * 


GAIN STATE 01 GN 7567 


GG 2113 


IG IX RSVR OUT COS GG 2113 


GG 2281 


OG CDU COARSE ERROR GG 2281 


NG 1521 


+28V LGC OPER NOISE NG 1521 


GN 7568 * 


GAIN STATE 02 GN 7568 


GG 2142 


MG IX RSVR OUT SIN GG 2142 


GG 2106 


IG SERVO ERROR TOTAL GG 2106 


GG 2181 


OG IX OUT SIN 11 DEG GG 2181 


GN 7569 * 


GAIN STATE 03 GN 7569 


GG 2143 


MG IX RSVR OUT COS GG 2143 


GG 2221 


IG CDU COARSE ERR GG 2221 


GG 6020 


PIP CAL MOD TEMP GG 6020 


GN 7570 * 


GAIN STATE 04 GN 7570 


GG 2172 


OG IX RSVR OUT SIN GG 2172 


GG 2136 


MG SERVO ERROR TOTAL GG 2136 


GG 2121 


IG IX OUT SIN 11 DEG GG 2121 


GN 7647 * 


ATM OUT SHAFT GN 7647 


GG 2173 


OG IX RSVR OUT COS GG 2173 


GG 2251 


MG CDU COARSE ERR GG 2251 


GG 6021 


PSA TEMP GG 6021 


GN 7645 * 


ATM OUT TRUN GN 7645 


GG 1100 


-28 VDC SUPPLY GG 1100 


GN 7655 * 


AC PWR 1 GN 7655 


GG 2151 


MG IX OUT SIN 11 DEG GG 2151 


GN 7563 1 


LR ANT TEMP GN 7563 


8 


GG 1110 


2.5 VDC TM BIAS 1 GG 1110 


GN 7656 * 


AC PWR 2 GN 7656 


GG 4300 


LGC TEMP GG 4300 


GN 7723 1 


RR ANT TEMP GN 7723 


Channel. 

switch NO. 


, SWITCH 

iposiim 


MEASUREMEN' 

N U MB ER. 


, LINK 

[NUMBER 


SIGNAL IDENTIFICATION 


These measurements are not controlled by this specification but are included for reference 
only. 


ANALOG RECORDER SIGNAL ARRANGEMENT C 
FIGURE 5C 
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3.9 R-START SIGNAL ARRANGEMENT. The R-START signal arrangement for each LM shall 
be as specified in Table IX.. 


TABLE DC 
R-START SIGNAL 
ARRANGEMENT 


LM 

CONSOLE/PANEL 1 

004A2 

_"»4A4. -_ 

Module A06 

Module A05 

2 

Figure 6B 

Figure 6A 
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R-START SIGNAL ARRANGEMENT A 



R-START 153 
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R-START SIGNAL ARRANGEMENT B 
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| TWO LINES, 14 CHARACTERS & SPACES PER LINE 

|—|- NOTATIONS BELOW THIS LINE DO NOT APPEAR 

-LINK NUMBER 

-MEASUREMENT NUMBER 

7 A. - METER IDENTIFICATION INSERT 


- I TWO LINESJ1 CHARACTERS & SPACES PER LINE 

- -J- NOTATIONS BELOW THIS LINE DO NOT APPEAR 

INDICATOR COLOR 
-LINK NUMBER 


MEASUREMENT NUMBER 
CHANNEL NUMBER 


7 B. - EVENT INDICATOR DISPLAY FORMAT 
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3.10 C-START. - The C-START arrangement for each LM shall be as specified in 
Table X. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 INSPECTION. The requirements specified in Section 3 shall be verified by visual 
inspection. 

5. PREPARATION FOR DELIVERY. This section is not applicable to this specification. 

6. NOTES. 

6.1 VARIATIONS TO SIGNAL ARRANGEMENT. Signal arrangements within a display 
module or assembly may be varied, but the signals shall be retained by the original module 
or assembly specified. The signal arrangement for the CRT display (3.4) shall be restricted 
to variations within the half page specified. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the GAN programming requirements for 
signal arrangements displays, and limits durli* post-lnstallatlea checliout of a Lunar Module 
(LM) using Acceptance Checkout Equipment (ACE). (See 6.1, 6.2, and 6.3). 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified heretn. Unless otherwise specified, Military Standards and Specifications * 
shall be that issue is effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GAN 

ND1002319 ACE-S/C Computer Subprogram Specification 

for APOLLO CM and LM GAN Teetli* 

(Copies of specifications, standards, drawings, bulletins, and publications required 
by suppliers in connection with specific procurement functions should be obtained 
from the procuring activity or as directed fay the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. 

a. The contract. 

b. This specification. 

o. Documents listed is this specification. 



3. REQUIREMENTS 


APOLLO GW Specification 
NDl002322 REV B 


3.1 GAN LM SUBPROGRAMS. The subprogram* contained in Specification NDl002319 shall 
be used for the applicable LM configuration as specified in Table I. 

TABLE I 


SUBPROGRAMS 


LM 

VEHICLE 
(Use Subprogram 
Indicated with "X") 

AC ELECTRONICS GAN SUBPROGRAMS | 

601 

•At 

603 

621 

622 

624A 

624B 

631 

632 

641 

652 

653 

671 

681 

LTA8-M 

X X X X X X 

XXX 1 

LMl-G 



LMl-K 

W*. '*!*!*!« 

.. 

LM2-G 

suvm 


LM2-K 


H1TTI ■ ■ II I 

LM3- 

ntrom 



3.2 SIGNAL BLINK LIMITS. The following signal blink limits shall apply to all GAN LM. 

a. The following signals shall have blink limits equal to tolerances specified in the 
applicable LM Operational Checkout Procedure. 


GG 1020 

GG 1110 

GG 1331 

GG 1030 


NG 1336 

GG 1040 

GG 1201 

GG 1500 

GG 1070 

GG 1202 

GG 1510 

GG 1100 

GG 1203 

GG 1520 


3 


























sssassm 
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b. The following signals shall have blink limits of *4095: 


1021 

GG 2106 

GG2181 

GG 2250 

GG 3324 

GG 2112 

1081 

GG 2107 

GG 2166 

GG 2251 

GG 3325 

GG 2113 

ion 

GG 2110 

GG2167 

GG 2279 

GG 3311 

GG 2142 

1501 

GG 2121 

GG 2170 

GG 2280 

GG 3312 

GG 2143 

1511 

GG 2136 

GG 2181 

GG 2281 

GG 3321 

GG 2172 

1521 

GG 2137 

GG 2219 

GG 2300 

GG 3322 

GG 2173 

2001 


GG 2220 

GG 2301 

GG 4300 

GG 8102 

2021 

GG 2140 

GG 2221 

GG 3304 

GG 6020 

GG 8103 

2041 

' i . ’ * 1 

GG 2249 

GG 3305 

GG 6021 

GG 8104 
GG 8105 


3.3 HIGH RATE MEASUREMENTS. Tbs C START Panel shall program the . 
Signals specified in Table Q. 


TABLE H 

HIGH RATE MEASUREMENTS* 


SIGNAL PROGRAMMED 
MEAS NO. 

GG 2106 


i 2110 


2136 


2140 


2166 


2170 


2220 


2250 


2280 

1 

3311 

GG 3321 

- 

- 


♦Not applicable to LTA8-M 


GG 8106 
GG 8107 
GG 8108 
GG 8109 
GG 8110 
GG 8111 
GG 8112 
GG 8113 
GG 8114 
GG 8115 
GO 8116 
GG 1117 


4 
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S. 4 CRT DISPLAYS. The CRT screen on the CRT module shall display information for each 
LM in accordance with Table m. 


TABLE m 
LM/CRT DISPLAY 


LM 

CRT DISPLAY FORMAT 

FIGURE 

1 

1A IB 1C ID IE 

2 

1A. IB. 1C. ID. IE. .. 

3 

1A IB 1C ID IE 

LTA8-M 

_1C. IF. 1G. 1H. 1J_ 


3.4.1 Measurement Numbers. Table IV correlates the signal measurement numbers to the 
scope spacing chart displays and I ndi c ates location of measurement within the display. 
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♦ 

TABLE IV 

CRT DISPLAY ASSIGNMENT MEASUREMENT LIST* 


SIGNAL 

NUMBER 

CRT 

FIG-LINE 


SIGNAL 

NUMBER 

CRT 

FIG-LINE 

GG 1020 

1A-15 

- -3 

GG 2219 

IB-16, 1G-12 

1030 

1A-16 


2220 

IB-10. 1G-5 

1040 

LA-20, 1G-21 


2221 

IB-8 

1070 

1A-18 


2248 

IB-16. 1G-12 

1100 

LA-21 


2250 

IB-10, 1G-5 

1110 

1A-22, 1G-20 


2251 

IB-8 

1201 

1A-21, 1G-21 


2278 

IB-16, 1G-12 

1202 

LA-22 


2280 

IB-10, 1G-5 

1203 

LA-23 


2281 

IB-8 

1331 

LA-24, 1G-20 


2300 

IB-24, 10-24 

1500 

LA-18 


2301 < 

IB-24, 1G-24 

1510 

LA-17 


3304 

IE-2, iF-2 

1520 

LA-14 


3305 

1E-S, 1F-3 

2001 

IB-3, 1G-8 


3304/3305 *•* 

IE-4 

2021 

IB-3, 1G-8 


3311 

IE-6, 1F-5 

2041 

IB-3, 1G-8 


3312 

IE-7 

2106 

IB-5 


3321 

IE-0, 1F-5 

2107 

LB-6, 1G-7 


3322 

IE-7 

2110 

IB-4, 1G-6 


3824 

IE-2, IF-2 

2112 

IB-7, 1G-4 


3325 

IE-3, 1F-3 

2113 

IB—8, 1G—5 


3324/3325 *** 

IE-4 

2112/2113 ** 

IB-15 


4300 

IE-21, 1G-22+ 

2121 

IB-17, 1G-3 


6020 

IE-21, 1G-23 

2136 

IB-5 


GG 6021 

IE-21, 1G-23+ 

2137 

IB-6, 1G-7 


NG 1021 

1A-15 

2140 

IB—4, 1G-6 


1031 

LA-16 

2142 

IB-7, 1G-4 


1071 

1A-18 

2143 

IB-8, 1G-5 


1336 

1A-24 

2142/2143 ** 

IB-15 


1501 

LA-18 

2151 

IB-17, 1G-3 


3511 

LA-17 

2166 

IB-5 


NG 1521 

LA-14 

2167 

IB-6, 1G-7 




2170 

IB—4, 1G-6 


r ■„ 


2172 

IB-7, 1G-4 


*?: • 


2173 

IB-8, 1G-5 


i ■ , 


2172/2178 ** 

IB-15 




2181 

IB-17, iG-3 



1 -J't ~ 


NOTE: * Whenever a choice between LINK 4 or LINK 5 exists, use LINK 5 
** Processed by GAN 652 
*** Processed by GAN 653 
♦ Supplementary measurement, LTA8-M only. 
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each LM shall be aa specified in Table VI. 


TABLE VI 
EVENT INDICATOR 
DISPLAYS 
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See Figure 7B 


EVENT INDICATOR DISPLAY A 


FIGURE 3A 
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* These measurement* are not controlled by this specification but are included for reference only 

EVENT INDICATOR DISPLAY B 
FIGURE 3B 
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S. 7 EVENT RECORDER SIGNAL ARRANGEMENT. The signals recorded on the 32 channel 
Event Recorder, Panel/Module Number 004A2A2 shall be arrayed as specified in Table VIL 

TABLE VO 

EVENT RECORDER SIGNAL ARRANGEMENT 


LM 

57»T7T11T: V: >.l !» M ;iTH% M Ml.T— — 

1 

2 

4A 

4A 

n 

3 

4A 


*LTA^Tf 

i 


34 
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CHANNEL 

ini 

m 

SIGNAL IDENTIFICATION 

1 



TIMING 

2 

0G 1523 

5 

+28 VDC LGC OPER GG 1523 

3 

GG 1513 

5 

+28 VDC IMU ST BY GG 1513 

4 

GL 0801 * 


1024 TIMING PCM GL 0801 

5 

NG 1522 

4 

+28 VDC LGC NOISE PK NG 1522 

6 

NG 1022 

4 

+14 VDC LGC NOISE PK NG 1022 

7 

NG 1032 

4 

+4 VDC LGC NOISE PK NG 1032 

8 

NG 1512 

4 

+28 VDC IMU ST BY NOISE NG 1512 

9 

NG 1502 

4 

+28 VDC IMU OP NOISE PK NG 1502 

10 

NG 1072 

4 

+4 VDC CDU NOISE PK NG 1072 

11 

E5I9IH 

4 

IMU HEATER CUR GG 2302 

12 

GG 2303 

4 

IMU BLOWER CUR GG 2303 

13 

GG 9006 

4 

IMU TEMP OUT OF LIMITS GG 9006 

14 

GG 9001 

5 

LGC WARNING GG 9001 

15 

GG 9002 

5 

ISS WARNING GG 9002 

16 

GG 9003 

5 

PNGS CAUTION GG 9003 

17 

GL 4069 * 

4 

C+WE MASTER ALARM GL 4069 

18 




19 




20 




21 




22 

GN 7557 * 

5 

LR VEL DATA NO GOOD GN 7557 

23 

GN 7584 * 

4 

LR MODE CONTROL GN 7684 

24 

GN 7533 * 

4 

LR LGC ANT 1 POS CMD GN 7533 

25 

GN 7576 * 

4 

LR ANT POS NO. 1 GN 7576 

26 

GN 7577 * 

4 

LR ANT POS NO. 2 GN 7577 

27 

GN 7521 * 

5 

LR RANGE DATA NO GOOD GN 7521 

28 


4 


29 

1 GN 7621 * | 

5 

RR NO TRACK GN 7621 

30 


4 

RR LO SCALE FACTOR GN 7636 

31 


4 

RR PWR ON MODE SW IN LGC GN 7637 

32 

i 


TIMING 

CHANNEL 

■KJIilElsTWSSIIi 

UiilaltOa 

SIGNAL IDENTIFICATION 


* These measurements are not controlled by this specification but are included for 
reference only. 


EVENT RECORDER SIGNAL ARRANGEMENT 
FIGURE 4A 
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3.8 ANALOG RECORDER SIGNAL ARRANGEMENT. The signals recorded on the Analog 
Recorder shall be arranged as specified in Table VUI. 

TABLE vm 

ANALOG RECORDER SIGNAL ARRANGEMENT 
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mmm 


SIGNAL IDENTIFICATION 

1 

1 

GG 2220 

4 

IG CDU FINE ERROR GG 2220 

1 

2 

GG 2001 

5 

X PIP SG OUT IN PH GG 2001 

1 

3 

GG 1020 

4 

+ 14V LGC SUP GG1020 

1 

4 

GG 3312 

4 

RR SHAFT CDU COARSE ER GG 3312 

2 

1 


4 

MG CDU FINE ERROR GG 2250 

2 

2 

■ 1 nil— 

4 

+28 VDC LGC OPR NOISE NG 1521 

2 

3 

GG 1030 

4 

+4V LGC SUP GG 1030 

2 

4 

GG 3322 

4 


3 

1 

GG 2280 

4 

OG CDU FINE ERROR GG 2280 

3 

2 

GG 2021 

5 

Y PIP SG OUT IN PH GG 2021 

3 

3 

GG 1070 

4 

+4 VDC CDU PWR SUP GG 1070 

3 

4 

GG 3311 

4 

RR SHAFT CDU FINE ER GG 3311 

4 

1 

GG 2219 

5 

PITCH ATT ER DAC OUT GG 2219 

4 

2 

NG 1501 

4 


4 

3 

GG 1201 

5 

IMU 28V 1% 800 CPS GG 1201 

4 

4 

GG 3321 

4 

RR TRUN CDU FINE ER GG 3321 

5 

1 

GG 2249 

5 

YAW ATT ER DAC OUT GG 2249 

5 

2 

GG 2041 

5 

Z PIP SG OUT IN PH GG 2041 

5 

3 

GG 1202 

4 

IMU . 8 KC 5 % -90 DEG GG 1202 

5 

4 

GG 3324 

5 

RR TRUN DC RES OUT SIN GG 3324 

6 

1 

GG 2279 

5 

ROLL ATT ER DAC OUT GG 2279 

6 

2 

NG 1511 

4 

+28 VDC IMU STB NOISE NG 1511 

6 

3 

GG 1203 

4 

IMU . 8 KC 5% 0 DEG GG 1203 

6 

4 

GG 3325 

5 

RR TRUN DC RES OUT COS GG 3325 

7 

1 

GG 1331 

5 

3.2 KC 28V SUP 1% GG 1331 

7 

2 

GG 1040 

5 

+120 VDC PIPA SUP GG1040 

7 

3 


4 

+28V IMU STBY GG 1510 

7 

4 

GG 3304 

5 

RR SHAFT DC OUT SIN GG 3304 

8 

1 

NG 1342* 


HIGH RATE MEASUREMENTS 

8 

2 

GG 1500 

4 

+28V IMU OPER GG 1500 

8 

3 

GG 1520 . 

4 

+28V LGC OPER GG 1520 

8 

4 

GG 3305 

5 

RR SHAFT IX OUT COS GG 3305 

CHANNEL/ 
SWITCH NQ. 

Hi 

MEASUREMENT 
_NUMBER 

LINK 

NUMBER 

SIGNAL IDENTIFICATION 


*NG 1342 la a dummy measurement number depicting a high rate assignment. 


ANALOG RECORDER SIGNAL ARRANGEMENT B 


FIGURE 5B 
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SIGNAL IDENTIFICATION 


IG IX RSVR OUT SIN GG 2112 


OG SERVO ERROR TOTAL 


+28V IMU OPER NOISE NG 1501 


GAIN STATE 01 GN 7567 


IG IX RSVR OUT COS GG 2113 


OG CDU COARSE ERROR GG 2281 


+28V LGC OPER NOISE NG 1521 
GAIN STATE 02 GN 7568 


GG 2142 

5 

MG IX RSVR OUT SIN GG 2142 

GG 2106 

4 

IG SERVO ERROR TOTAL GG 2106 

GG 2181 

5 

OG IX OUT SIN 11 DEG GG 2181 


GAIN STATE 03 GN 7569 


MG IX RSVR OUT COS GG 2143 


IG CDU COARSE ERR GG 2221 


PIP CAL MOD TEMP GG 6020 


GAIN STATE 04 GN 7570 


OG IX RSVR OUT SIN GG 2172 


MG SERVO ERROR TOTAL GG 2136 


IG DC OUT SIN 11 DEG GG 2121 


ATM OUT SHAFT GN 7647 


OG DC RSVR OUT COS GG 2173 


MG CDU COARSE ERR GG 2251 
PSA TEMP GG 6021 


ATM OUT TRUN GN 764 


-28 VDC SUPPLY GG 1100 


AC PWR 1 GN 7655 


■>uei>:€inna;<Kan>ixewK»tim 


LR ANT TEMP GN 7563 


2.5 VDC TM BIAS 1 


AC PWR 2 GN 7656 
LGC TEMP GG 4300 


RR ANT TEMP GN 7723 


SIGNAL IDENTIFICATION 


These measurements are not controlled by this specification but are included for reference 
only. 

ANALOG RECORDER SIGNAL ARRANGEMENT C 


FIGURE SC 
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GG 3324 
GG 2001 
GG 2112 
GG 4300 
GG 3325 
GG 2021 


GG 6021 



GG 2041 


GG 2219 
GG 2181 
GG 1201 
GG 8103 
GG 2249 
GG 2121 
GG 2142 
GG 8116 





SIGNAL IDENTIFICATION 


RR TRUN IX RES OUT SIN GG 3324 


X PIP SG OUT IN PH GG 2001 


1G IX RSVR OUT SIN GG 2112 


LGC TEMP GG 4300 


RR TRUN IX RES OUT COS GG 3325 


Y PIP SG OUT IN PH 




Z PIP SG OUT IN PH GG 2041 


IMU PAD TEMP. AVE GG 8102 


PITCH ATT ER DA 


IIMAMIMUJUilloLJ.l'Ill.lJ 

IH.M.M 44 UI 


IG IX OUT SIN 


MG IX RSVR OUT SIN 


AOT EXT. VIEWING LENS 


■; i»3«* ir.x * ■»»; • 

■J(4Hl.UU)l4H.H4tt4JH 


MG IX RSVR OUT 


AOT EXT PRESS SEAL G 



lR4U4milJJLI'!4l<M 

BUilij.!4 i UJ.f: 

UUIJ.!4i'|:IM4lrl4lll 

rmfBwmmm 


SIGNAL IDENTIFICATION 



ANALOG RECORDER SIGNAL ARRANGEMENT D 
FIGURE 5D 
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SIGNAL IDENTIFICATION 



CDU TRAY X FRONT LEFT GO 8114 



SIGNAL IDENTIFICATION 



ANALOG RECORDER ARRANGEMENT £ 
FIGURE 5E 
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3.9 R-START SIGNAL ARRANGEMENT. The R-8TART signal arrangement for each LM shall 
be as specified in Table DU. 

TABLE EX 
R-START SIGNAL 


ARRANGEMENT 








R-START 144 R-START ms 
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R-START SIGNAL ARRANGEMENT A 
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cz 
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3 

iH 

h* 

(Z 

£ 

CO 

1 

01 

LGC 

CLOCK 

INITIAL. 

GAN 301 

DO 0005 

(A) 

LGC 

TIME 

CORR 

GAN 602 

DG 0006 

(B) 

LGC 

TIME 

TRANS. 

GAN 609 

DG 0007 

(C) 

Q 
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R-START SIGNAL ARRANGEMENT B 
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TWO LINES, U CHARACTERS & SPACES PER LINE 
NOTATIONS BELOW THIS LINE DO NOT APPEAR 


LINK NUMBER 


MEASUREMENT NUMBER 


T A. - METER IDENTIFICATION INSERT 



TWO LINES, 11 CHARACTERS & SPACES PER LINE 
NOTATIONS BELOW THIS LINE DO NOT APPEAR 

INDICATOR COLOR 
LINK NUMBER 


MEASUREMENT NUMBER 
CHANNEL NUMBER 


7 B. - EVENT INDICATOR DISPLAY FORMAT 


4t 


FIGURE 7 
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3.10 C-START. - The C-START arrangement tor each LM shall be aa specified in 
Table X. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 INSPECTION. The requirements specified in Section 3 shall be verified by visual 
inspection. 

5. PREPARATION FOR DELIVERY. - This section is not applicable to this specification. 

6. NOTES. 


6.1 VARIATIONS TO SIGNAL ARRANGEMENT. Signal arrangements within a display module 
or assembly may be varied, but the signals shall be retained by the original module or assembly 
specified. The signal arrangement for the CRT display (3.4) shall be restricted to variations 
within the half page specified. 


6.2 SPACECRAFT LOCATION. The letter following the LM vehicle number indicates the 
location of the vehicle. Locations are as follows: 


-G 


Applicable at 
Grumman Aircraft 


-F 
-M 
No letter 


KSC 

MSC 

Applicable at all locations 


6.3 NOMENCLATURE VARIANCE. Nomenclature may be varied by the user in Sections 3.6 
thru 3.8, however, the measurement number must always be a portion of the nomenclature. 
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3. REQUIREMENTS 


« P® 1111 SUBPROGRAMS. The subprograms contained in Specification ND1002319 
shall be used for the applicable LM configuration as specified in Table I. 

TABLE I 


SUBPROGRAMS 



♦If flight ropes not available, use same subprograms as LMl-G. 


3.2 SIGNAL BLINK LIMITS. The following signal blink limits shall apply to all G&N LM. 

a. The following signals shall have blink limits equal to tolerances specified in the 
applicable LM Operational Checkout Procedure. 

GG1020 GG1110 NG 1336 

GG1030 GG 1201 GG1500 

GG 1040 GG 1202 GG 1510 

GG 1070 GG 1203 GG 1520 

GG 1100 GG 1331 


3 
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3.4 CRT DISPLAYS. The CRT screen on the CRT module shall display information for each 
LM in accordance with Table EL 


TABLE m 

LM/CRT DISPLAY * 


LM 

CRT DISPLAY FORMAT 

FIGURE 

1-G 

1A. IB. 1C. ID. IE 

1-K* 

IK. 1L. 1M. IN. IP 

2 

1A. IB. 1C. ID. IE 

3 

1A. IB. 1C. ID. IE 

_ i=G _ 

1A. IB. 1C. ID. IE 

LTA8-M 

1C. IF. 1G. 1H. 1J 


*If flight ropes not available, use same format as LMI-G 


3.4.1 Measurement Numbers. Table IV correlates the signal measurement numbers to the 
scope spacing chart displays and indicates location of measurement within the display. 
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* 


TABLE IV 

CRT DISPLAY ASSIGNMENT MEASUREMENT LIST* 


SIGNAL 

NUMBER 

CRT 

FIG-LINE 


SIGNAL 

NUMBER 

CRT 

FIG-LINE 

GG 1020 

1A-15, IK-15 


GG 2219 

IB-16, 1G-12, 1L-16 

1030 

1A-16, IK-16 


2220 

IB-10, 1L-10 

1040 

1A-20, 1G-21, IK-20 


2221 * 

lB-9» 1L-9 

1070 

1A-19, IK-19 


2249 

IB-16* 1G-12, 1L-16 

1100 

1A-21, IK-21 


* 2250 

IB-10,1L-10 

1110 

1A-22, 1G-20, IK-22 


2251 

IB-9, 1L-9 

1201 

1A-21, 1G-21, IK-21 


2279 

IB-16, 1G-12, 1L-16 

1202 

1A-22, IK-22 


2280 

IB-10, 1L-10 

1203 

1A-23, IK-23 


2281 

IB-9, 1L-9 

1331 

1A-24, 1G-20, IK-24 


2300 

IB-24, 1G-24. 1L-24 

1500 

1A-18, IK-18 


2301 

IB-24, 1G-24, 1L-24 

1510 

1A-17, IK-17 


3304 

IE-2 

1520 

LA-14, IK-14 * 


3305 

IE-3 

2001 

IB-3, 1G-8, 1L-3 


3304/3305 **' 

IE-4 

2021 

IB-3, 1G-8, 1L-3 


3311 

IE-6 

2041 

IB-3, 1G-8, 1L-3 


3312 

IE-7 

2106 

IB-5, 1L-5 


3321 

IE-6 

2107 

IB-6, 1G-7, 1L-6 


3322 

IE-7 

2110 

IB-4, 1G-6, 1L-4 


3324 

IE-2, 

2112 

IB-7, 1G-4, 1L-7 


3325 

IE-3 

2113 

IB-8, 1G-5, 1L-8 


3324/3325 ** : 

IE-4 

2112/2113 ** 

IB-15, 1L-15 


4300 

IE-21, 1G-22+ 

2121 

IB-17, 1G-3, 1L-17 


6020 

IE-21, 1G-23 

2136 

IB-5, 1L-5 


GG 6021 

IE-21, 1G-23+ 

2137 

IB-6, 1G-7, 1L-6 


NG 1021 

1A-15, IK-15 

2140 

IB—4, 1G— 6» 1L-4 


1031 

1A-16, IK-16 

2142 

IB-7, 1G-4, 1L-7 


1071 

1A-19, IK-19 

2143 

IB-8, 1G-5. 1L-8 


1336 

1A-24, IK-24 

2142/2143 ** 

IB-15, 1L-15 


1501 

LA-18, IK-18 

2151 

IB-17, 1G-3, 1L-17 


1511 

1A-17, IK-17 

2166 

IB-5, 1L-5 


NG 1521 

1A-14, IK-14 

2167 

IB-6, 1G-7, 1L-6 


*■ 

* 

2170 

IB-4, 1G-6, 1L-4 


i- •; ' 


2172 

IB-7, 1G-4, 1L-7 




2173 

IB-8, 1G-5* 1L-8 




2172/2173 ** 

IB-15, 1L-15 




2181 

IB-17, iG-3, 1L-17 


il i _ 



NOTE: * Whenever a choice between LINK 4 or LINK 5 exists, use LINK 5 
** Processed by G&N 152A 
*** .Supplementary measurement, LTA8-M only. 
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See Figure 7B 


EVENT INDICATOR DISPLAY A 


FIGURE 3A 









































EVENT INDICATOR DISPLAY C 


FIGURE 3C 
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3.7 EVENT RECORDER SIGNAL ARRANGEMENT. The signals recorded on the 32 channel 
Event Recorder, Panel/Module Number 004A2A2 shall be arranged as specified in Table VL. 

TABLE VI 

EVENT RECORDER SIGNAL ARRANGEMENT 


LM 

SIGNAL ARRANGEMENT FIGURE 

1 

2 

- 1 -.- 

LTA8-M 

4A 

4A 

4B 
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CHANNEL 

\wmm 

in 

M 

SIGNAL IDENTIFICATION 

1 



TIMING 

2 

GG 1523 

5 

+28 VDC LGC OPER GG 1523 

3 

GG 1513 

5 


4 

GL 0801 * 


1024 TIMING PCM GL 0801 

5 

NG 1522 

4 

+28 VDC LGC NOISE PK NG 1522 

6 

NG 1022 

4 

+14 VDC LGC NOISE PK NG 1022 

7 

NG 1032 

4 

+4 VDC LGC NOISE PK NG 1032 

8 

NG 1512 

4 

+28 VDC IMU STBY NOISE NG 1512 

9 

NG 1502 

4 

+28 VDC IMU OP NOISE PK NG 1502 

10 

NG 1072 

4 

+4 VDC CDU NOISE PK NG 1072 

11 

GG 2302 

4 

IMU HEATER CUR GG 2302 

12 

GG 2303 

4 

IMU BLOWER CUR GG 2303 

13 

GG 9006 

4 

IMU TEMP OUT OF LIMITS GG 9006 

14 

GG 9001 

5 

LGC WARNING GG 9001 

15 

GG 9002 

5 

ISS WARNING GG 9002 

16 

GG 9003 

5 

PNGS CAUTION GG 9003 

17 

GL 4069 * 

, 4 

C+WE MASTER ALARM GL 4069 

18 




19 




20 


' 


21 




22 

GN 7557 * 

5 

LR VEL DATA NO GOOD GN 7557 

23 

GN 7584 * 

4 

LR MODE CONTROL GN 7684 

24 

GN 7533 * 

4 

LR LGC ANT 1 POS CMD GN 7533 

25 

GN 7576 * 

4 

LR ANT POS NO. 1 GN 7576 

26 

GN 7577 * 

4 

■ i 11 

27 


5 

LR RANGE DATA NO GOOD GN 7521 

28 


4 

RR AUTO ANG TRK EN GN 7615 

29 

GN 7621 * 

5 

RR NO TRACK GN 7621 

30 

GN 7636 * 

4 

kR LO SCALE FACTOR GN 7636 



4 

RR PWR ON MODE SW IN LGC GN 7637 

32 


11 

TIMING 

CHANNEL 

mmm 

mm 

SIGNAL IDENTIFICATION 


* These measurements are not controlled by this specification but are included for 
reference only. 


EVENT RECORDER SIGNAL ARRANGEMENT 


FIGURE 4A 
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CHANNEL 

vmmm 

mRi» 

SIGNAL IDENTIFICATION 

1 

i i 

r 

TIMING 


2 1 GG 1523 1 5 1+28 VDC LGC OPER GG 1523 



14 

GG 9001 

5 

LGC WARNING GG 9001 

15 

GG 9002 

5 

ISS WARNING GG 9002 




CHANNEL 


® ER SIGNAL IDENTIFICATION 



EVENT RECORDER SIGNAL ARRANGEMENT 
FIGURE 4B 


28 
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3.8 ANALOG RECORDER SIGNAL ARRANGEMENT. The signals recorded on the Analog 
Recorder shall be arranged as specified in Table VDL. 

TABLE vn ; 


ANALOG RECORDER SIGNAL ARRANGEMENT 



CONS 

>OLE/PANEL 

LM 

004A1 

004A3 


Analog Module 

Analog Module 


A2 

A3 

A2 

1 

Fie. 5A 

Fie. 5B 

Fie. 5C 

2 

Fig. 5A 

Fig. 5B 

Fie. 5C 

3 

Fig. 5A 

Fig. 5B 

Fie. 5C 

-4 i 

Fig.SA 

F1K.5B 

Fig. 5C 

LTA8-M 

Fig. 5A 

Fig. 5E 

Fig. 5D 
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8 CHANNEL ANALOG RECORDER SIGNAL ARRANGEMENT A 
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IIJtfjsrsMy 

SIGNAL IDENTIFICATION 

4 

IG CDU FINE ERROR GG 2220 

5 

X PIP SG OUT IN PH GG 2001 

4 

+ 14V LGC SUP GG1020 

4 

RR SHAFT CDU COARSE ER GG 3312 

4 

MG CDU FINE ERROR GG 2250 

IHE9I 

>28 VDC LGC OPR NOISE NG 1521 

■m 

+4V LGC SUP GG 1030 

r 4 

RR TRUN CDU COARSE ER GG 3322 

IBE9I 

OG CDU FINE ERROR GG 2280 

MEH 

Y PIP SG OUT IN PH GG 2021 

inz 

+4 VDC CDU PWR SUP GG 1070 

■n 

RR SHAFT CDU FINE ER GG 3311 


5 1 PITCH ATT ER DAC OUT GG 2219 



+28 VDC IMU OPR NOISE NG 1501 
IMU 28V 1% 800 CPS GG 1201 
RR TRUN CPU FINE ER GG 3321 
YAW ATT ER DAC OUT GG 2249 

Z PIP SG OUT IN PH GG 204 1_ 

IMU . 8 KC 5 % -9 0 DEG G G 1202 
RR TRUN IX RES OUT SIN GG 3324 



ROLL ATT ER DAC OUT GG 2279 
+28 VDC IMU STB NOISE NG 1511 


IEmiK13SE£i 


5 1 RR TRUN IX RES OUT COS GG 3325 



3.2 KC 28V SUP 1% GG 1331 
+120 VDC PIPA SUP GG1040 
+28V IMU STBY GG 1510 
RR SHAFT DC OUT SIN GG 3304 



HIGH RATE MEASUREMENTS 
+28V IMU OPER GG 1500 
+28V LGC OPER GG 1520 


5 RR SHAFT IX OUT COS GG 3305 


SIGNAL IDENTIFICATION 


♦NG 1342 is a dummy measurement number depicting a high rate assignment, 
ANALOG RECORDER SIGNAL ARRANGEMENT B 


31 


FIGURE 5B 
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GG 2112 


GG 2166 


NG 1501 


GN 7567 * 


GG 2113 


GG 2L31 


NG 1521 


GN 7568 * 


Number 


SIGNAL IDENTIFICATION 


IG IX RSVR OUT SIN GG 2112 


OG SERVO ERROR TOTAL GG 2166 


+28V IMU OPER NOISE NG 1501 


GAIN STATE 01 GN 7567 


IG IX RSVR OUT COS GG 2113 


OG CPU COARSE ERROR GG 2281 


+28VLGCOPER NOISE NG 1521 


GAIN STATE 02 GN 7568 


GG 2142 


GG 2106 


MG IX RSVR OUT SIN GG 2142 


GG 2181**' 


IG SERVO ERROR TOTAL GG 2106 


OG IX OUT SIN 11 DEG GG 2181 


GN 7569 * 


GAIN STATE 03 GN 7569 


GG 2143 


GG 2221 


MG IX RSVR OUT COS GG 2143 


IG CPU COARSE ERR GG 2221 


GG 6020*** 


GN 7570 * 


PIP CAL MOD TEMP GG 6020 


GAIN STATE 04 GN 7570 


GG 2172 


GG 2136 


OG IX RSVR OUT SIN GG 2172 


GG 2121** 


MG SERVO ERROR TOTAL GG 2136 


GN 7647 * 


IG IX OUT SIN 11 DEG GG 2121 


GG 2173 


ATM OUT SHAFT GN 7647 


OG IX RSVR OUT COS GG 2173 


GG 2251 


GG 6021 


MG CPU COARSE ERR GG 2251 


PSA TEMP GG 6021 


GN 7645 * 


ATM OUT TRUN’ GN 7645 


GG 1100 


GN 7655 ♦ 


-28 VDC SUPPLY GG 1100 


AC PWR 1 GN 7655 


GG 2151** 


MG IX OUT SIN 11 DEG GG 2151 


8 


GN 7563 * 


LR ANT TEMP GN 7563 


GG 1110 


GN 7656 * 


2.5 VDC TM BIAS 1 GG 1110 


GG 4300 


AC PWR 2 GN 7656 


4 

CHANNEL / SWITCH, 
SWITCH NOJPOSITIONI 


GN 7723 * 


LGCTEMP GG 4300 


RR ANT TEMP GN 7723 


MEASUREMENT! 

■HUMBER 


, LINK 

DUMBER 


SIGNAL IDENTIFICATION 


These measurements are not controlled by this specification but are included for reference 
** Not applicable LM 4 
*** Use link 4 for LM4 

ANALOG RECORDER SIGNAL ARRANGEMENT C 


FIGURE 5C 
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HHiiHii 


SIGNAL IDENTIFICATION 

1 

i 

GG 3324 

5 

RR TRUN IX RES OUT SIN GG 3324 

1 

2 

GG 2001 

5 

X PIP SG OUT IN PH GG 2001 

1 

3 

GG 2112 

5 

IG IX RSVR OUT SIN GG 2112 

1 

4 

GG 4300 


LGC TEMP GG 4300 

2 

1 

GG 3325 

5 

RR TRUN IX RES OUT COS GG 3325 

2 

2 

GG 2021 

8 

Y PIP SG OUT IN PH GG 2021 

2 

3 


5 


2 

4 

GG 6021 


PSA TEMP GG 6021 

_2_ 

1 




3 

2 

GG 2041 

5 

Z PIP SG OUT IN PH GG 2041 

3 

3 

HHHHI 



3 

4 



IMU PAD TEMP. AVE GG 8102 

4 

1 

GG 2219 

5 


4 

2 

GG 2181 

5 


4 

3 

GG 1201 

5 


4 

4 

GG 8103 



5 

1 

GG 2249 

5 

YAW ATT ER DAC OUT GG 2249 

5 

2 

GG 2121 

5 

IG IX OUT SIN 11 DEG GG 2121 

5 

3 

GG 2142 

5 

MG IX RSVR OUT SIN GG 2142 

5 

4 

GG 8116 

5 

AOT EXT. VIEWING LENS GG 8116 

6 

1 

GG 2279 

5 


6 

2 

GG 2151 

5 

MG IX OUT SIN 11 DEG GG 2151 

6 

3 

GG 2143 

5 


6 

4 

GG 8117 

5 

AOT EXT PRESS SEAL GG 8117 1 

7 

1 

GG 1331 

5 


7 

2 

GG 1040 

5 

+120 VDC PIPA SUP GG 1040 

7 

3 

GG 2172 

5 

OG IX RSVR OUT SIN GG 2172 

7 

4 

GG 3304 

5 

■14113 ? M W •»;««ia0 Jcl lileleltMil 

8 

1 

GG 6020 

5 

PIP CAL MOD TEMP GG 6020 1 

8 

2 

GG 1110 

5 


8 

3 

GG 2173 

5 

!•!«* KfliKri 

8 

4 

GG 3305 

5 

RR SHAFT IX OUT COS GG 3305 


[3SnS!!ll 

mmm 

Hi 

SIGNAL IDENTIFICATION 


ANALOG RECORDER SIGNAL ARRANGEMENT D 
FIGURE 5D 
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SIGNAL IDENTIFICATION 


PTA HDR < 




CPU TRAY X F RON 



CDU TRAY X (4 VDC SUP) GG 8113 


PSA HDR (GIMBAL SERVO AMP) GG 8112 





SIGNAL IDENTIFICATION 


ANALOG RECORDER ARRANGEMENT E 


FIGURE 5E 


34 



















































4A4A05 


APOLLO GAN Specification 
ND1002322 REV C 



R-STAHT SIGNAL ARRANGEMENT A 





R-START SIGNAL ARRANGEMENT B 
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| | TWO LINES, 14 CHARACTERS & SPACES PER LINE 

^—|-- NOTATIONS BELOW THIS LINE DO NOT APPEAR 

- : -LINK NUMBER 

--MEASUREMENT NUMBER 

7 A. - METER IDENTIFICATION INSERT 


1 TWO LINESJl CHARACTERS & SPACES PER LINE 
NOTATIONS BELOW THIS LINE DO NOT APPEAR 

"~L— INDICATOR COLOR 
-LINK NUMBER 

--MEASUREMENT NUMBER 

-CHANNEL NUMBER 

7 B. - EVENT INDICATOR DISPLAY FORMAT 


FIGURE 7 


sa 
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3.10 C-START. - The C-START (C-156) arrangement for each LM shall be as specified in 
Table D(. - 
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4. QUALITY ASSURANCE PROVISIONS 

^ INSPECTION. The requirements specified in Section 3 shall be verified by visual 
inspection. 

5. PREPARATION FOR DELIVERY. - This section is not applicable to this specification. 

6. NOTES. 

6.1 VARIATIONS TO SIGNAL ARRANGEMENT. Signal arrangements within a display module 
or assembly may be varied, but the signals shall be retained by the original module or assembly 
specified. The signal arrangement for the QRT display (3.4) shall be restricted to variations 
within the half page specified. 

6.2 SPACECRAFT LOCATION. The letter following the LM vehicle number indicates the 
location of the vehicle. Locations are as follows: 



ADDlicable at 

-G 

Grumman Aircraft 

-K 

KSC 

* -M 

MSC 

No letter 

Applicable at all locations 


6.3 NOMENCLATURE VARIANCE. Nomenclature may be varied by the user in Sections 3.5 
thru 3.8, however, the measurement number must always be a portion of the nomenclature. 
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3. REQUIREMENTS 

3.1 G3N LM SUBPROGRAMS. The subprograms contained in Specification ND1002319 
shall be used for the applicable LM configuration as specified in Table I. 

TABLE I 


SUBPROGRAMS 



♦If flight ropes not available, use same subprograms as LM1-G. 


3.2 SIGNAL BLINK LIMITS. The following signal blink limits shall apply to all G&N LM. 

a. The following signals shall have blink limits equal to tolerances specified in the 
applicable LM Operational Checkout Procedure. 

GG1020 GG1110 NG1336 

GG 1030 GG 1201 GG1500 

GG 1040 GG 1202 GG 1510 

GG 1070 GG 1203 GG 1520 

GG 1100 GG 1331 
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3. REQUIREMENTS 

3.1 G3N LM SUBPROGRAMS, The subprograms contained in Specification ND1002319 
shall be used for the applicable LM configuration as specified in Table I. 

TABLE I 


SUBPROGRAMS 


LM 

VEHICLE 
(Use Subprogram 
Indicated with ,t X”) 


601 

602 

603 

621 

621-200 

622A 

622-200 

624A 

624B 

624-200 

631 

632 

641 

152A 

671 

681 

LTA8-M 

X X .X XX X 

LM1-G 



x X X X x "x X x X X X 

JJd2-G 


_LM2-K 


_iM3- 

__ 

-S—U x x x xxxxxx 

-x-X X XXXXXX 


*If fUght ropes not available, use same subprograms as LM3. ,, 


3.2 SIGNAL BLINK LIMITS. The following signal Mink limits shall apply to all GAN t.m, 

a* The following signals shall have blink limits equal to tolerances specified in the 
applicable LM Operational Checkout Procedure. 


GG 1020 

GG 1110 

HQ 1336 

GG 1030 

GG 1201 

GG1500 

GG 1040 

• GG 1202 

GG 1510 

GG 1070 

GG 1203 

GG 1520 

GG 1100 

GG 1331 
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3. requirements 

3.1 GAN LM SUBPROGRAMS. The subprograms contained In Specification ND1002319 
shall be used for the applicable LM configuration as specified In Table I. 

TABLE I 

SUBPROGRAMS 


LM 

VEHICLE 
(Use Subprogram 
Indicated with "X") 


601 

602 

603 

621 

621-200 

622A 

622-200 

624A 

624B 

624-200 

631 

632 

641 

152A 

671 

681 

LTA8-M 

X X x x : x 

LM1-G 

LMl-Kt 

"i~ x x * , * „ x — —* * $ n x 

1 

-A — A A X X XXXXXXX 

U-M2-K* 

X XX . X ~ X XXX - XXX 




—- x _x _ X X . X X X V 

♦If flight ropes not available, use same subprograms as 


3.2 SIGNAL BUNK LIMITS. The following signal blink limits shall apply to all GAN LM. 


a. The following signals shall have blink limits equal to tolerances specified In the 
applicable LM Operational Checkout Procedure. 


GG 1020 
GG 1030 
GG 1040 
GG 1070 
GG 1100 


GG 1110 
GG 1201 
GG 1202 
GG 1203 
GG 1331 


NO 1336 
GG1500 
GG 1510 
GG 1520 


3 
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TABLE TV 

CRT DISPLAY ASSIGNMENT MEASUREMENT LIST * 



CRT 

FIG. 1 -LINE 

I38H5S™ 

GG 1020 

A-15, K-15, R-3 

GG 2173 

1030 

A-16, K-16, R-4 

2172/2173** 

1040 

A-20, G-21, K-20, R-8, V-15 

2181 

1070 

A-19, K-19, R7 

2219 

1100 

A-21, K-21, R-9 

2220 

1110 

A-22, G-20, K-22, R-10.V-14 

* 2221 

1201 

A-21, G-21, K-21, R-9, V-15 

2249 

1202 

A-22, K-22, R-10 

2250 

1203 

A-23, K-23, R-ll 

2251 

1331 

A-24, G-20, K-24, R-12, V-14 

2279 

1500 

A-18, K-18, R-6 

2280 

1510 

A-17, K-17, R-8 

2281 

1520 

A-14, K-14, R-2 

2300 

2001 

W-20, B-3, G-8, L-8, R-15 

2301 

2021 

W-20, B-3, G-8, L-3, R-15 

3304 

2041 

W-20, B-3, G-8, L-3, R-15 

3305 

2106 

B-5, L-5, R-17 

3304/3305** 

2107 

W-19, B-6, G-7, L-6, R-18 

3311 

2110 

W-18, B-4, G-6, L-4, R-16 

3312 

2112 

W-16, B-7, G-4, L-7, R-19 

3321 

2113 

W-17, B-8, G-5, L-8, R-20 

3322 

2112/2113** 

B-15, L-15, 8-22, U-22 

3324 

2121 

W-15, B-17„G-3, L-17,8r24, U-24 

3325 

2136 

B-5, L-5, R-17 

3324/3325** 

2137 

W-19, B-6, G-7, L-6, R-18 

4300 

2140 

W-18, B-4, G-6, L-4, R-16 

6020 

2148 

W-16, B-7, G-4, L-7, R-19 

GG 6021 

2143 

W-17, B-8, G-5, L-8, R-20 

NG 1021 

2142/2143** 

B-15, L-15, S-22, U-22 

1031 

2151 

W-15, B-17, G-3, L-17,8-24, U-24 

1071 

2166 

B-5, L-5, R-17 

1336 

2167 

W-19, B-6, G-7, L-8, R-18 

1501 

2170 

W-18, B-4, G-6, L-4, R-16 

1511 

2172 

W-16, B-7, G-4, L-7, R-19 

NG 1521 


CRT 

FIG. 1 -LINE 


W-17, B-8, G-5, L-8,R-20 
B-15, L-15, S-22, U-22 
W-15, B-17, G-3, L-17, 8-24, U-24 
W-22, B-16, G-12, L-16,8-23, U-23 
B-10, L-10, R-22 
B-9, L-9, R-21 

W-22, B-16, G-12, L-16,8-23, U-23 
B-10, L-10, R-22 
B-9, L-9, R-21 

W-22, B-16, G-12, L-16,8-23, U-23 
B-10, L-10, R-22 
B-9, L-9, R-21 

V-19, B-24, G-24, L-24,8-19, U-19 

V-18, B-24, G-24, L-24,8-19, U-19 

E-2, T-17 

E-3, T-18 

E-4, T-19 

E-6, T-21 

E-7, T-22 

E-6, T-21 

E-7, T-22 

E-2, T-17 

E-3, T-18 

E-4, T-19 

£-21, L-12, R-24 

E-21, L-12, R-24 

E-21, G-23+, L-12, R-24, V-17 

A-15, K-15, R-3 

A-16, K-16, R-4 

A-19, K-19, R-7 

A-24, K-24, R-12 

A-18, K-18, R-6 

A-17, K-17, R-5 

A-14, K-14, R-2 


Processed by GAN 152A 

ftipplementary measurement, LTA8-M only. 
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3.6 EVENT INDICATOR DISPLAYS. The event Indicator display format assignment for 
each LM shall be as specified in Table V. 


TABLE V 

EVENT INDICATOR 
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* Indicates Word-Bit of G&N Subprogram 624B. ( 
for LM1-K and LM2-K.) 
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*** Not applicable LTA8-M 
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♦ Not applicable LTA8-M 


EVENT INDICATOR DISPLAY 


FIGURE 3E 
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3.7 EVENT RECORDER SIGNAL ARRANGEMENT. The signals recorded on the 32 channel 
Event Recorder, Panel/Module Number 004A2A2 shall be arranged as specified in Table VL 

TABLE VI 


EVENT RECORDER SIGNAL ARRANGEMENT 


LM 

TYPE 

SIGNAL ARRANGEMENT FIGURE 4 

1 

I 

A 

2 

I 

A 

3 

I 

A 

4 

I 

A 

LTA8-M 

I 

B 

1 -K 

n 

C 

2-K 

n 

C 

3-G 

n 

C 

4-G 

n 

C 

LTA8-M 

n 

c 
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3.7.1 EVENT RECORDER DISPLAY (TYPE H ONLY). The following displays shall be 
allocated to recorders by the testing activity. The recorder and channel location shall be 
determined by the user. 


MEASUREMENT 

ME AS NO./ 
WORD-BIT 

LINK 

MEASUREMENT 

ME AS NO./ 
WORD-BIT 

LINK 

JETS 2-4 FAIL 

99-1 


-Z TRANS 

98-12 


JETS 5-8 FAIL 

99-2 


+EL LPD/+PMI 

98-1 


JETS 1-8 FAIL 

99-8 


-EL LPD/-PMI 

98-2 


JETS 6-7 FAIL 

99-4 


+AZ LPD/+RMI 

98-5 


JETS 14-16 FAIL 

99-5 


AZ LPD/-RMI 

98-6 


JETS 18-15 FAIL 

99-6 


+YMI , 

98-3 


JETS 9-12 FAIL 

99-7 


-YMI 

98-4 


JETS 10-11 FAIL 

99-8 


RR ANT MODE 

7-12 


ABORT 

97-1 


RR ANT REMODE 

7-14 


STAGE VERIF 

97-2 


RR ANT REPOSITION 

7-11 


ABORT STAGE 

97-4 


RR DATA GOOD 

100-4 


GIMBOFF 

99-9 


RR RANGE LO-SC 

100-3 


APP GIMB FAIL 

99-10 


LR VEL DATA GOOD 

100-8 


THRUST DRV 

96-4 


LR ALT DATA GOOD 

100-5 


ALT METER SEL 

96-3 


LR ALT LO SCALE 

100-9 


ALT RATE SEL 

96-2 


HORIZ VEL 

94-8 


ENGINE ON 

98-13 


LRF061 

100-6 1 


ENGINE OFF 

93-14 


LR POS 2 

100-7 


ENGINE ARMED 

97-8 


LR POS 2 CMD 

94-13 


AUTO THROT 

97-5 


BLOWER CURB 

GG 2303 

4 

ATT HOLD 

98-13 


HEATER CURR 

GG 2302 

4 

AUTO STAB 

98-14 


EMU STBY NOISE PK 

NG 1512 

4 

ATT CTRL DET 

98-15 


IMU OPER NOISE PK 

NG 1502 

4 

GANCONT LM 

97-10 


4VDC CDU NOISE PK 

NG 1072 

4 

CDU CONTROL 

94-8 


LGC OPER NOISE PK 

NG 1522 

4 

DSP INRTL DATA 

97-6 


4VDC LGC NOISE PK 

NG 1032 

4 

C&WE MASTER ALM 

GL4069 

4 

14VDC LGC NOISE PK 

NG 1022 

4 

♦PITCH TRIM 

94-9 


RR AUTO ANG TRK 

GN 7615 

4 

-PITCH TRIM 

94-10 


P/ON MOD SW LGC 

GN 7637 

4 

♦ROLL TRIM 

94-11 


ISS WARNING 

GG 9002 

5 

-ROLL TRIM 

94-12 


PNGS CAUTION 

GG 9003 

5 

♦X TRANS 

98-7 


COARSE ALIGN 

94-4 


-X TRANS 

98-8 





+Y TRANS 

98-9 





-Y TRANS 

98-10 





+Z TRANS 

9^*11 


. 




NOTE: Link 4 signals not applicable to LTA8-M. 
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CHANNEL 

HI 

KIRI 

M 

SIGNAL IDENTIFICATION 

1 



TIMING 

2 

GG 1523 

5 

+28 VDC LGC OPER GG 1523 

3 

GG 1513 

5 


4 

■**■”*■ mm 


1024 TIMING PCM GL 0801 

5 

NG 1522 

4 

+28 VDC LGC NOISE PK NG 1522 

6 

NG 1022 

4 

+14 VDC LGC NOISE PK NG 1022 

7 

NG 1032 

4 

+4 VDC LGC NOISE PK NG 1032 

8 

NG 1512 

4 

+28 VDC IMU STBY NOISE NG 1512 

9 

NG 1502 

4 

+28 VDC IMU OP NOISE PK NG 1502 

10 

NG 1072 

4 

+4 VDC CDU NOISE PK NG 1072 

11 

GG 2302 

4 

IMU HEATER CUR GG 2302 

12 

GG 2303 

4 

IMU BLOWER CUR GG 2303 

13 

GG 9006 

4 

IMU TEMP OUT OF LIMITS GG 8006 

14 

GG 9001 

5 

LGC WARNING GG 9001 

15 

GG 9002 

5 

ISS WARNING GG 9002 

16 

GG 9003 

5 

PNGS CAUTION GG 9003 

17 


4 

C+WE MASTER ALARM GL 4069 

18 




19 




20 




21 




22 

GN 7557 * 

5 

LR VEL DATA NO GOOD GN 7557 

23 

GN 7584 * 

4 

LR MODE CONTROL GN 7684 

24 

GN 7533 * 

4 

LR LGC ANT 1 POS CMD GN 7533 

25 

GN 7576 * 

4 

LR ANT POS NO. 1 GN 7576 

26 

GN 7577 * 

4 

LR ANT POS NO. 2 GN 7577 

27 


5 

LR RANGE DATA NO GOOD GN 7521 

28 


4 

RR AUTO ANG TRK EN GN 7615 

29 

GN 7621 * 

5 

RR NO TRACK GN 7621 

30 

GN 7636 * 

4 

RR LO SCALE FACTOR GN 7636 

31 


4 

ftft PWR ON MODE SW IN LGC GN 7637 

32 



TIMING 

CHANNEL 

MEASUREMENT 

number 


SIGNAL IDENTIFICATION 


* These measurements are not controlled by this specification but are included for 
reference only. 


EVENT RECORDER SIGNAL ARRANGEMENT 


FIGURE 4A 
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CHANNEL 


MEASUREMENT 

NUMBER 


LINK 

NUMBER 


SIGNAL IDENTIFICATION 


1 

2 

3 

4 

5 

6 
7 

JL 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 


24 

25 

26 

27 

28 

29 

30 

31 

32 


95-11 
GG1523 
GG1513 
97-9 
97-14 
100—2 
7-15 
97-7 
94-2 
94- 14 
94-5 
90-4 
94-6 
97-11 
90-6 
93-4 
93-7 
93-5 
93-3 
77-1 
90-9 
97-13 
40-4 
97-12 
40-3 
100-3 
40-1 
100-15 
GG9001 
90-8 
GG9002 


5 _ 

5 


5 


5 


LGC STANDBY _ 

+28 VDC LGC OPER GG1523 
+28 VDC IMU STBY GG1513 

IMU OPERATE __ 

ISS TURNON REQUEST 
RR ON/AUTO 
CONT DESIG 
RR CPU FAIL 
RR E RR CTR ENABLE 
RR LQCKQN E NABLE 
ZERO ICDU 
NO ATT 

IMU ERR CTR ENABLE 
IMU CAGE 
GIMBAL LOCK 

TEMP CAUTION _ 

OPERATOR ERROR 

KEY RELEASE _ 

UPLINK ACTIVITY 

UPLOCK 

PROG 

IMU FAIL _ 

IGN IMU FAIL 

ICDU FAIL 
IGN ICDU FAIL 

PIPA FAIL 

IGN PIPA FAIL 

OSC ALARM 

LGC WARNING GG9001 

TRACKER 

ISS WARNING 

TIMING_ 


CHANNEL 


MEASUREMENT 

NUMBER 


LINK 

NUMBER 


SIGNAL ARRANGEMENT 


/ 

EVENT RECORDER SIGNAL ARRANGEMENT 
FIGURE 4C 
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3.8 ANALOG RECORDER SIGNAL ARRANGEMENT. The signals recorded on the Analog 
Recorder shall be arranged as specified in Table Vlt. 

TABLE vn: 


ANALOG RECORDER SIGNAL ARRANGEMENT 


LM 

_ CONS 

OLE/PANEL 

004A1 

004A3 

Analog Models 

Analog Module 

A2 

A3 

A2 

* 

Efo-SA. 

Ft*. 5B 

Fi*. SC 

2 

Fig. 5A 

Fig. 5B 

Fi*. 5C 

3 

1±&:M 

FI*. 5B 

Fi*. 5C 

-4 > : i 

Fte.SA 

FI*. 5S 

Fi*. 5C 

LTA8-M 

5A 

FI*. 5E 

FI*. 5D 
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8 CHANNEL ANALOG RECORDER SIGNAL ARRANGEMENT A 
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I 

1 

^liMlII 

IiMSiShh 

SIGNAL IDENTIFICATION 

1 

1 

GG 2220 

4 1 

IG CDU FINE ERROR GG 2220 

1 

2 

GG 2001 

5 

X PIP SG OUT IN PH GG 2001 

1 

3 

GG 1020 

4 

+ 14V LGC SUP GG1020 

1 

4 

GG 3312 

4 

RR SHAFT CDU COARSE ER GG 3312 

2 

1 

GG 2250 

4 

MG CDU FINE ERROR GG 2250 

2 

2 

NG 1521 

4 

+28 VDC LGC OPR NOISE NG 1521 

2 

3 

GG 1030 

4 


2 

4 

GG 3322 

4 

>1 11 ■ I I 1 1111 

3 

1 

GG 2280 

4 

OG CDU FINE ERROR GG 2280 

3 

2 

GG 2021 

5 

Y PIP SG OUT IN PH GG 2021 

3 

3 

GG 1070 

4 

+4 VDC CDU PWR SUP GG 1070 

3 

4 

GG 3311 

4 

RR SHAFT CDU FINE ER GG 3311 

4 

1 

GG 2219 

5 

PITCH ATT ER DAC OUT GG 2219 

4 

2 

NG 1501 

4 

Krai’J HI«i 1 II»1 J ; 1E M k! all/el |,|l 

4 

3 

GG 1201 

5 

IMU 28V 1% 800 CPS GG 1201 

4 

4 

GG 3321 

4 

RR TRUN CDU FINE ER GG 3321 

5 

1 

GG 2249 

5 

YAW ATT ER DAC OUT GG 2249 

5 

2 

GG 2041 

5 

Z PIP SG OUT IN PH GG 2041 

5 

3 

GG 1202 

4 

IMU . 8 KC 5% -90 DEG GG 1202 

5 

4 

GG 3324 

5 

RR TRUN IX RES OUT SIN GG 3324 

6 

1 

GG 2279 

5 

ROLL ATT ER DAC OUT GG 2279 

6 

2 

NG 1511 

4 

+28 VDC IMU STB NOISE NG 1511 

6 

3 

GG 1203 

4 

IMU . 8 KC 5% 0 DEG GG 1203 

6 

4 

GG 3325 

5 

RR TRUN IX RES OUT COS GG 3325 

7 

1 

GG 1331 

5 

3.2 KC 28V SUP 1% GG 1331 

7 

2 

GG 1040 

5 

+120 VDC PIPA SUP GG1040 

7 

3 

GG 1510 

4 

+28V IMU STBY GG 1510 

7 

4 

GG 3304 

5 

RR SHAFT IX OUT SIN GG 3304 

8 

1 

NG 1342* 


HIGH RATE MEASUREMENTS 

8 

2 


4 

+28V IMU OPER GG 1500 

8 

3 

GG 1520 

4 

+28V LGC OPER GG 1520 

8 

4 

GG 3305 

5 

RR SHAFT IX OUT COS GG 3305 




-NUMBE R . 


NUMBER 


SIGNAL IDENTIFICATION 


*NG 1342 1b a dummy measurement number depleting a high rate assignment. 

ANALOG RECORDER SIGNAL ARRANGEMENT B 


FIGURE 5B 
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mim 

mm 

litMill 

iMBsSa 

SIGNAL IDENTIFICATION 

\ 

i 

GG 2112 

5 

IG DC RSVR OUT SIN GG 2112 

i 

2 

GG 2166 

4 

OG SERVO ERROR TOTAL GG 2166 

i 

3 

NG 1501 

4 

+28V IMU OPER NOISE NG 1501 

i 

4 

GN 7567 * 

4 

GAIN STATE pi GN 7567 

2 

1 

GG 2113 

5 

IG DC RSVR OUT COS GG 2113 

2 

2 

GG 2281 

4 

OG CDU COARSE ERROR GG 2281 

2 

3 

NG 1521 

4 

+28V LGC OPER NOISE NG 1521 

2 

4 

GN 7568 * 

4 

GAIN STATE 02 GN 7568 

3 

1 

GG 2142 

5 

MG IX RSVR OUT SIN GG 2142 

3 

2 

GG 2106 

4 

IG SERVO ERROR TOTAL GG 2106 

3 

3 

GG 2181**' 

5 

OG DC OUT SIN 11 DEG GG 2181 

3 

4 

ON 7569 * 

4 

GAIN STATE 03 GN 7569 

. 4 

1 

GG 2143 

5 

MG IX RSVR OUT COS GG 2143 

4 

2 

GG 2221 

4 

1 1 1 - 11111^^1^ 

4 

... 3 

GG 6020*** 

_L_ 

PIP CAL MOD TEMP GG 6020 

4 

4 

GN 7570 * 

4 

GAIN STATE 04 GN 7570 

5 

1 

GG 2172 

5 

OG DC RSVR OUT SIN GG 2172 

5 

2 

GG 2136 

4 

MG SERVO ERROR TOTAL GG 2136 

5 

3 

GG 2121** 

5 

IG DC OUT SIN 11 DEG GG 2121 

5 

4 

GN 7647 * 

4 

ATM OUT SHAFT GN 7647 

6 

1 

GG 2173 

5 

OG DC RSVR OUT COS GG 2173 

6 

2 

GG 2251 

4 

MG CDU COARSE ERR GG 2251 

6 

3 

GG 6021 

4 

PSA TEMP GG 6021 

6 

4 

GN 7645 * 

4 

ATM OUT TRUN GN 7645 

7 

1 

GG 1100 

4 

-28 VDC SUPPLY GG 1100 

7 

2 

GN 7655 * 

4 

AC PWR 1 GN 7655 

7 

3 

GG 2151** 

5 

MG DC OUT SIN 11 DEG GG 2151 

7 

4 

GN 7563 * 

5 


8 

1 

GG 1110 

5 

2.5 VDC TM BIAS 1 GG 1110 

8 

2 

GN 7656 * 

4 

AC PWR 2 GN 7656 

8 

3 

GG 4300 

4 

LGC TEMP GG 4300 

8 

4 

GN 7723 * 

5 

RR ANT TEMP GN 7723 

H 

WM 

ISistaatiaadsKfi 

■BfMspfanlN 

■l|£l» 

IJlijfi'flacl 

SIGNAL IDENTIFICATION . 


* These measurements are not controlled by this specification but are included for reference onlv 
** Not applicable LM 4 
*** Use link 4 for LM4 


ANALOG RECORDER SIGNAL ARRANGEMENT C 
FIGURE SC 


it 







































































ANALOG 
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SIGNAL IDENTIFICATION 

RR TRUN IX RES OUT SIN GG 3324 

X PIP SG OUT IN PH GG 2001 

IG IX RSVR OUT SIN GG 2112 

LGC TEMP GG 4300 

RR TRUN IX RES OUT COS GG 3325 

1 HIHHHHIHHH 


PSA TEMP GG 6021 


Z PIP SG OUT IN PH GG 2041 


IMU PAD TEMP. AVE GG 8102 

PITCH ATT ER DAC OUT GG 2219 . 

OG IX OUT SIN 11 DEG GG 2181 


1VI ill! J |^| H al 


1 IG IX OUT SIN 11 DEG GG 2121 1 


1 AOT EXT. VIEWING LENS GG 8116 1 




V.Tili rn dK4 A J ;lolc!cffci al.l 

ftlldwwiiiiU J11 

fak»k ? i»iA *J J A1iU 

1 OG IX RSVR OUT SIN GG 2172 1 


1 PIP CAL MOD TEMP GG 6020 1 



1 MV1 tUinf44< I.WBWMB 

SIGNAL IDENTIFICATION | 


DER SIGNAL ARRANGEMENT D 
FIGURE 5D 
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SIGNAL IDENTIFICATION 




CDU TRAY X FRONT LEFT GG 8114 




PTA HDR (PULSE TORQUE SUP) GG 8105 



CDU TRAY X (4 VDC SUP) GG 8113 



PSA HDR (G1MBAL SERVO AMP) GG 8112 
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SIGNAL IDENTIFICATION 


ANALOG RECORDER ARRANGEMENT E 


FIGURE 5E 
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3.9 R-START SIGNAL ARRANGEMENT. The R-START signal arrangement for each LM shall 
be as specified in Table Yin. 

TABLE Vm 
R-START SIGNAL 


ARRANGEMENT 
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MEASUREMENT NUMBER 
7 A. - METER IDENTIFICATION INSERT 


m 
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INDICATOR COLOR 
LINK NUMBER 


MEASUREMENT NUMBER 
CHANNEL NUMBER 


7 B. - EVENT INDICATOR DISPLAY FORMAT 


FIGURE 7 
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3.10 C-START. - The C-START (C-156) arrangement for each LM shall be as specified in 
Table D(. 
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TABLE DC 


C-START ENTRY FORMAT 


SUB-PROGRAM 

C-START ENTRY 

GAN 631 
♦GAN 641 
♦♦GAN 601 

(See NAA MA0201-0499, U0018) 

4V Voltage Margin 
(See NAA MA0201-0499, U0018) 

14V Voltage Margin • 

3100000XXX 

20XX000000 

—xxxxxxxx 

AXXX001114 

4XXX001124 

♦ Not applicable to LTA8-M. 

♦♦ Not applicable to LTA8-M and LM3 and all subsequent 

LM vehicles. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 INSPECTION. The requirements specified in Section 3 shall be verified by visual 
inspection. 

5. PREPARATION FOR DELIVERY. - This section is not applicable to this specification. 


6 . NOTES. 


6 .1 VARIATIONS TO SIGNAL ARRANGEMENT. Signal arrangements within a display module 
or assembly may be varied, but the signals shall be retained by the original module or assembly 
specified. The signal arrangement for the CRT display (3.4) shall be restricted to variations 
within the half page specified. 


6 .2 SPACECRAFT LOCATION. The letter following the LM vehicle number Indicates the 
location of the vehicle. Locations are as follows: 


-G 
-K 
-M 
No letter 


Applicable at 

Grumman Aircraft(GAEC) 

KSC 

MSC 

Applicable at all locations 


6 .3 NOMENCLATURE VARIANCE. Nomenclature may be varied by the user in Sections 3.5 
thru 3.8, however, the measurement number must always be a portion of the nomenclature. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the GAN programming requirements for 
signal arrangements displays, and limits during post-installation checkout of a Lunar Module 
(LM) using Acceptance Checkout Equipment (ACE). (See 6.1) 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be that Issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GAN 

ND1002319 ACE-8/C Computer Subprogram Specification 

for APOLLO CM and LM GAN Testing 

(Copies of specifications, standards, drawings, bulletins, and publications required 
by suppliers in connection with specific procurement functions should be obtained 
from the procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. 

a. The contract. ? 

b. This specification. 

c. Documents listed in this specification. 


2 


i 



APOLLO GW Specification 
ND1002322 REV— 


3. REQUIREMENTS 

3.1 GAN LM SUBPROGRAMS. The subprograms contained in Specification ND1002319 shall 
be used for the applicable LM configuration as specified in Table L 

TABLE I 

SUBPROGRAMS 


LM 

SUBP 

ROGRAMS 1 



2 

GW 601 

MIT-U005-0 


602 


i U006-0 


603 


U007-0 


621 


DO07-0 


622 


D008-0 


624 


D009-0 


631 


C003-0 


632 


U009-0 


641 


C004-0 


652 


D010-0 


671 


1 D011-0 


681 

MIT-U008-0 1 


3.2 SIGNAL BLINK LIMITS. The following signal blink limits shall apply to all GW LM. 

a. The following signals shall have blink limits equal to tolerances specified in the 
applicable LM Operational Checkout Procedure. 


GG 1020 

GG 1110 

GG 1331 

GG 1030 

GG 1111 

NG 1336 

GG 1040 

GG 1201 

GG 1500 

GG 1070 

GG 1202 

GG 1510 

GG 1100 

GG 1203 

GG 1520 
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b. The following signals shall have blink limits of ±4095: 


NG 1021 

GG 2106 

GG 2151 

GG 2250 

GG 

3324 

NG 1031 

GG 2107 

GC 2166 

GG 2251 

GG 

3325 

NG 1071 

GG 2110 

CG 2167 

GG 2279 

GG 

3311 

NG 1501 

GG 2121 

CG 2170 

GG 2280 

GG 

3312 

NG 1511 

GG 2136 

CG 2181 

GG 2281 

GG 

3321 

NG 1521 

GG 2137 

GG 2219 

GG 2300 

GG 

3322 

GG 2001 

CG 2138 

GG 2220 

GG 2301 

GG 

4300 

GG 2021 

GG 2140 

CG 2221 

GG 3304 

GG 

6020 

GG 2041 

GG 2147 

GG 2249 

GG 3305 

GG 

6021 


3.3 HIGH RATE MEASUREMENTS. The C START Panel shall program the signals specified 
in Table n. 


TABLE H 

HIGH RATE MEASUREMENTS 


SIGNAL PROGRAMMED 

ME AS NO. 

GG 2106 


2110 


2136 


2140 


2166 


2170 


2220 


2221 


2250 


2251 


2280 


2281 


3311 


3312 


3321 


3322 


1020 


1030 


1070 


1202 


1203 

\ 

f 1500 

I GG 1520 J 
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3. 4 CRT DISPLAYS. The CRT screen on the CRT module shall display information for each 
LM in accordance with Table m. 6 


TABLE m 


LM/CRT DISPLAY 
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3.5 METER DISPLAYS. The meter display format assignment for each LM shall be as 
specified in Table IV. 


TABLE IV 
METER DISPLAYS 




Console Panel 



004A2 

004A3 

014A1 

LM 

Meter ft 

lodule 

Mel 

ter Modi 

lie 

M 

leter Module 1 


A3 

Figure 

A4 

Figure 

A6 

T Fig. 

A7 

Fig, 

A8 

Fig. 

A9 

Fig. 

A3 

Figure 

A4 

Figure 

2 

2A 

2B 

2C 

2D 

2E 

2F 

20 

2H 


12 



APOLLO G&N Specification 
ND1002322 REV— 



13 


FIGURE 2A 
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FIGURE 2B 
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FIGURE 2D 
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FIGURE 2E 
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FIGURE 2F 
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FIGURE 2G 
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3.6 EVENT INDICATOR DISPLAYS. The event indicator display format assignment for 
each LM shall be as specified in Table V. 


TABLE V 

EVENT INDICATOR 
DISPLAYS 


LM 

CONSOLE/PANEL 1 

004A3 

014A1 

004A4 

Event Module 

Event Module 

Event Module 

A4 

Figure 

A5 

Figure 

A1 

Figure 

A2 

Figure 



2 


3A 

3B 

3A 
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See Figure 7B 


EVENT INDICATOR DISPLAY A 
FIGURE 3A 
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3.7 EVENT RECORDER SIGNAL ARRANGEMENT. The signals recorded on the 32 channel 
Event Recorder, Panel/Module Number 004A2A2 shall be arranged as specified in Table VI. 

TABLE VI 

EVENT RECORDER SIGNAL ARRANGEMENT 


LM 

SIGNAL ARRANGEMENT FIGURE 

1 

4A 


23 



APOLLO GAN Specification 
ND1002322 REV — 


CHANNEL 

ME ffiHPP T 

Mer 

SIGNAL IDENTIFICATION 

1 




2 

NG 1522 

4 

+28 VDC LGC NOISE PK 

3 

NG 1022 

4 

+14 VDC LGC NOISE PK 

4 

NG 1032 

4 

+4 VDC LGC NOISE PK 

5 




6 

NG 1502 

4 

+28 VDC IMU OP NOISE PK 

7 

NG 1512 

4 

+28 VDC IMU ST BY NOISE 

8 

NG 1072 

4 

+4 VDC CDU NOISE PK 

9 




10 

GG 1523 

5 

+28 VDC LGC OPER 

11 

GG 1513 

5 

+28 VDC IMU ST BY 

12 

GG 2302 

4 

IMU HEATER CUR 

13 

GG 2303 

4 

IMU BLOWER CUR 

14 




15 

GG 9001 

5 

LGC WARNING 

16 

GG 9002 

5 

ISS WARNING 

17 

GG 9003 

5 

PNGS CAUTION 

18 




19 




20 




21 




22 



? 

23 




24 




25 




26 




27 




28 




29 




30 




31 




32 




CHANNEL 

MEASUREMENT 

NUMBER 

LINK 

NUMBER 

SIGNAL IDENTIFICATION 


EVENT RECORDER SIGNAL ARRANGEMENT 


FIGURE 4A 
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3.8 ANALOG RECORDER SIGNAL ARRANGEMENT. The signals recorded on the Analog 
Recorder shall be arranged as specified in Table VIL 

TABLE Vn 

ANALOG RECORDER SIGNAL ARRANGEMENT 


LM 

CONS 

OLE/PANEL 

004A1 

004A3 

Analog 

A2 

Module 

A3 . 

Analog Module 

A2 

2 

Fla. 5A 

Fia. 5B 

Fia. 5C 


















25 



APOLLO GAN Specification 
ND1002322 REV * 


CO 


i 

c 

« 

E 

If 

is 

til 


i 

c 

f . 

8 o 

5 z 

s * 


t/5 

to 

t- 

55 

85° 

U 

X 

H 

i 

3 

H 

< 

• 

3 

55 

o 

1 

§ * 

N 

m * 
e c 

2 j 



00 


i 

l 

£ 

u 

8 i 
z □ 


1 

i 

\i 

iB 


16 


"These measurements are not controlled by this specification but are included for reference only 
• CHANNEL ANALOG RECORDER SIGNAL ARRANGEMENT A 
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w 

"OFJF 

NUMBER 

SIGNAL IDENTIFICATION 

1 

1 

GG 2110 

5 

IG TORQUE MOT CUR GG 2110 

1 

2 

GG 2167 

5 

OG SERVO ERROR IN PH GG 2167 

1 

3 

GG 2251 

4 

MG CDU COARSE ERROR GG *251 

1 

4 

GN 7563* 

5 

LR ANT TEMP GN 7563 

2 

1 

GG 2221 

4 

IG CDU COARSE ERROR GG 2221 

2 

2 

GG 2170 

5 

OG TORQUE MOT CUR GG 2170 

2 

3 

GG 2137 

5 

MG SERVO ERROR IN PH GG 2137 

2 

4 




3 

1 

GG 2107 

5 

IG SERVO ERROR IN PH GG 2107 

3 

2 

GG 2281 

4 

OG CDU COARSE ERROR GG 2281 

3 

3 

GG 2140 

5 

MG TORQUE MOT CUR GG 2140 

3 

4 

GN 7723* 

5 

RR ANT TEMP GN 7723 

4 

1 

GG 2112 

5 

IG IX RSVR OUT SIN GG 2112 

4 

2 

GG 2280 

4 

OG CDU, FINE ERROR GG 2280 

4 

3 

GG 2143 

5 

MG IX RSVR OUT COS GG 2143 

4 

4 

GN 7654* 


RF PWR OUT GN 7654 

5 

1 

GG 2113 

5 

IG IX RSVR OUT COS GG 2113 

5 

2 

GG 2172 

5 

OG IX RSVR OUT SIN GG 2172 

5 

3 

GG 2250 

4 

MG CDU FINE ERROR GG 2250 

5 

4 




6 

1 

GG 2220 

4 

IG CDU FINE ERROR GG 2220 

6 

2 

GG 2173 

5 

OG IX RSVR OUT COS GG 2173 

6 

3 

GG 2142 

5 

MG IX RSVR OUT SIN GG 2142 

6 

4 




7 

1 

GG 1201 

5 

IMU 28V 1PCT 800 CPS GG 1201 

7 

2 

GG 3304 

5 

RR SHAFT IX OUT SIN GG 3304 

7 

3 

GG 6020 

4 

PIP CAL MOD TEMP GG 6020 

7 

4 

GN 7655* 

4 

AC PWR 1 GN 7655 

8 

1 




8 

2 

GG 3305 

5 

RR SHAFT IX OUT COS GG3305 

8 

3 

GG 6021 

4 

PSA TEMP GG 6021 

8 

4 

GN 7656* 

4 

AC PWR 2 GN 7656 

CHANNEL/ 
SWITCH NO 

SWITCH 

POSITION 

MEASUREMENT 

NUMBER 

NUMBER 

SIGNAL IDENTIFICATION 


♦These measurements are not controlled by this specification but are included for reference only 


ANALOG RECORDER SIGNAL ARRANGEMENT A 
FIGURE 5B 
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ffiNSKMl 


"TBa 


SIGNAL IDENTIFICATION 


HIGH RATE 


GG 1030 


+4 VDC LGC SUP GG 1030 


RR SHAFT CDU FINE ER GG 3311 


GG 3311 


GG 2300 


PIPA TEMP GG 2300 


GG 1020 


+14 VDC LGC SUP GG 1020 


JIG 3321_ 
GG 2301 


RR TRUN CDU FI NE ER GG 3321 
HUG TEMP GG 2301 


GN 7597 « 


ALT TRANS TEST CPL OUT GG 7597 


GG 1331 


3 . 2KC 28V SUP GG 1331 


GG 3324 


RR TRUN IX RES OUT-SIN GG 3324 


GG 1520 


+28 VDC LGC OPER GG 1520 


GN 7598* 


VEL TRANS TEST CPL OUT GN 7598 


GG 2001 


X PIP SG OUT IN PH GG 2001 


GG 3325 


RR TRUN IX RES OUT-COS GG 3325 


GG 4300 


LGC TEMP GG 4300 


GN 7567* 


GAIN STATE 01 GN 7567 


GG 2021 


Y PIPA SG OUT IN PH GG 2021 


GG 2219 


PITCH ATT ERR DAC OUT GG 2219 


GG 2181 


OG IX OUT SIN 11 DEG GG 2181 


GN 7568* 


GAIN STATE 02 GN 7568 


GG 2041 


Z PIPA SG OUT IN PH GG 2041 


GG 2249 


YAW AT? ERROR DAC OUT GG 2249 


GG 2121 


IG IX OUT SIN 11 DEG GG 2121 


GN 7569* 


GAIN STATE 03 GN 7569 


GG 1040 


+120 VDC PIPA SUPPLY GG 1040 


8 


8 


(channel / 


GG 2279 


ROLL ATT ERROR DAC OUT GG 2279 


GG 2151 


GN 7570* 


MG IX OUT SIN 11 DEG GG 2151 
GAIN STATE 04 GN 7570_ 


SWITCH 




MEASUREMENT 

number 


„ LINK 

Number 


SIGNAL IDENTIFICATION 


*These measurements are not controlled by this specification but are included for reference only 
c . ANALOG RECORDER SIGNAL ARRANGEMENT B 


FIGURE 5C 
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3.9 R-START SIGNAL ARRANGEMENT. The R-START signal arrangement for each LM shall 
be as specified in Table VIA. 

TABLE Vm 
R-START SIGNAL 


ARRANGEMENT 
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-I J* TWO LINES, 14 CHARACTERS & SPACES PER LINE 
-I— NOTATIONS BEUOW THIS LINE DO NOT APPEAR 

-LINK NUMBER 

-MEASUREMENT NUMBER 

- METER IDENTIFICATION INSERT 


TWO LINES,11 CHARACTERS & SPACES PER LINE 
NOTATIONS BELOW THIS LINE DO NOT APPEAR 

INDICATOR COLOR 
UNK NUMBER 


MEASUREMENT NUMBER 
CHANNEL NUMBER 


EVENT INDICATOR DISPLAY FORMAT 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 INSPECTION. The requirements specified in Section 3 shall be verified by visual 
inspection. 

5. PREPARATION FOR DELIVERY. This section is not applicable to this specification. 

6. NOTES. 

6.1 VARIATIONS TO SIGNAL ARRANGEMENT. Signal arrangements within a display 
module or assembly may be varied, but the signals shall be retained by the original module 
or assembly specified. The signal arrangement for the CRT display (3.4) shall be restricted 
to variations within the half page specified. 


33 
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UL7.23 

VERB 3« ENTR 
VERB 41 NOUN 20 ENTR 
400800 ENTR 
400100 ENTR 
-00800 ENTR 


i.S.7.24 On CRT verify the following: 

OG IX Resolver Sin (11*1) Je between 406.50* and 409.50* (GG2181). 

IG IX Resolver Sin (ll*)is between -00.50 and +02.50 Deg (GG2121) 
MG IX Resolver Sin (11*) is between -06.50 and -09.50 Deg (GG2151). 


6.3.7. 26 On K-148 enter the following: 


VERB 41 

NOUN 20 ENTR 


400000 

ENTR 


+00000 

ENTR 

y • 

400000 

ENTR 

• 

















APOLLO GAN Specification 
ND1002323 REV A 


1. INTRODUCTION 


1.1 Hie individual Spacecraft (SC) installed Guidance and Navigation (GAN) System to be * 
checked out per the process specification shall consist of one of each of the following major 
assemblies. Refer to drawing 6015000 for specific system dash numbers effectivitles. 


Assembly Name 


Part Number 


I - Apollo Guidance Computer Group 

1 - Inertial Mean. Unit A Pulse Torque Assembly 

1 - Coupling Data Unit 

1 - Power and Servo Assembly 

1 - Computer Control A Reticle Dimmer Assembly 

1 - GAN Interconnect Harness Assembly (LEM) 

1 - Signal Conditioner Assembly 
1 - Navigation Base Assembly (LEM) 

1 - Alignment Optioal Telesoope (LEM) 


6003001-XXX 

6007001-XXX 

2007222-XXX 

8007200-XXX 

6014512-XXX 

6014515-XXX 

6899350-XXX 

6011000-XXX 


1.2 The GAN System herein shall be identified as Part #6015000. The computer oontains 
the AURORA 88 program test ropes in the oore rope memory. 


2. SCOPE 


2.1 Ibis specification outlines the checkout requirements for GAN System installed in ( 
a LEM VEHICLE. Addendum to this specification will oover any special checkout require* 
ments associated with Individual vkhlcles and GAN Systems. 
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1. INTRODUCTION 


1.1 Hie individual Spacecraft (SC) installed Guidance and Navigation (G&N) System to be ■ 
checked out per the process specification shall consist of one of each of the following major 
assemblies. Refer to drawing 6015000 for specific system dash numbers eftectivities. 


Assembly Name 


Part Number 


1 - Apollo Guidance Computer Group 

1 - Inertial Meas. Unit & Pulse Torque Assembly 

1 - Coupling Data Unit 

1 - Power and Servo Assembly 

1 - Computer Control & Reticle Dimmer Assembly 

1 - G&N Interconnect Harness Assembly (LEM) 

1 - Signal Conditioner Assembly 
1 - Navigation Base Assembly (LEM) 

1 - Alignment Optical Telescope (LEM) 


6003001-XXX 

6007001-XXX 

2007222-XXX 

6007200-XXX 

6014512-XXX 

6014515-XXX 

6899950-XXX 

6011000-XXX 


1.2 The G&N System herein shall be identified as Part #6015000. The oomputer contains 
tiie AURORA 88 program test ropes in the core rope memory. 


2. 8 COPE 


2.1 This specification outlines the checkout requirements for G&N System installed in < 
a LEM VEHICLE. Addendum to this specification will oover any special checkout require¬ 
ments associated with individual wbhicles and G&N Systems. 
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3. APPLICABLE DOCUMENTS 


3.1 Document Number 


8ubject 


US-540-10001 
LID-340-10000 

UD-340-10010 
LID-280-10004 
UD-390-10001 
UD-540-10001 
US-510-10001 

US-520-10001 
LIS-350-10002 
US-370-10007 
LIS-370-10003 
LIS-370-10004 
US-390-10002 

UD-410-10002 

UD-410-10003 


LEM-PGNS Functional Interface 
ICD-PGNS (LGO-CDU-P8A and Sig. 

Oond.) Inatl. 

ICD-LEM D6KY Installation 
ICD-IMU-AOT-NVB-P TA Installation 
ICD-LEM Wiring Electrical Interface for PGNS 
ICD-LEM-PGNS Functional Interface Flow Diagram 
Thermodynamic Requirements of Guidance A Navigation 
Equipment - GAEC 
LEM Design Environment 

LEM-PGNS Lateral and Forward Velocity Interface 
LEM PGNS 800 CPS Power Electrical Interface 
LEM-PGNS Measurement Interface 
LEM-LGC Electrical Interface 
Guidance and Navigation Prime Power Requirements 
and Characteristics 
ICTC System Interface 
PSA Adapter Module Interface 


3.2 The following addendums are applicable to this document: 


3.2.1 Addendum I 


LEM 1 
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4. MATERIAL AND EQUIPMENT 

4.1 Hie following test equipment shall be used to perform the requirements of this 
specification. If protection to personnel and equipment is not decreased, items, except 
government fontlshed parts, equivalent to those listed may be used. 


ITEM 

DESCRIPTION 

MODEL NO. 

1 

Water Conditioner and Transfer Unit 

430-5030 

S 

Vehicle Ground Power Supply 

410-82140-1 

3 

Data Acquisition System 

410-9700 

4 

ACE - S/C Ground Station 

410-11990-1 

S 

Cany-On Cable Set 

410-11170 

• 

10 Volt Power Supply PCMTEA 

410-72021 

7 

Carry On PCM System 

410-92210-3 

3 

Digital Signal Conditioner and Multiplex 

Unit 0-0 

410-92211 

3 

Analog Signal Conditioner and Sample 

Unit 0-0 

410-92212 

10 

General Signal Conditioner and Switch 

Matrix Unit OO 


11 

Data Interleaver System, Miniaturised 

410-92232 

13 

Service Equipment Adapter ACE 

410-92240 

13 

Digital CMB System Servioe Equipment 

410-92241 

14 

ACE - 8/C Support Platform 

420-73100 

15 

Junction Box - 4 units 

410-12731 

16 

Intercom Cable Set 

410-0110 

17 

Intercom Patch Panel 

410-09450 

18 

Intercom Rack Mounted 

410-09470-1 

19 

Interoom Rack Mounted 

410-09470-3 

20 

Intercom Power Supply 

410-09472 

21 

Interoom Test Cord 

410-09480 

22 

GAEC Test Facility Cable Set 

410-11090-15 

23 

ACE - S/C GSE DC Power Supply 

410-11270 

24 

D/S Signal Conditioner Unit 

419-92484 

25 

PSA Adapter 

410-31080 

26 

Portable Temperature Controller 

410-31058 

27 

Breakout Box 

410-1210-1 

28 

Electronic Counter 

HP-5245L 

29 

Plug In Preset Unit 

HP-5264A 

30 

5 Place Sine-Cosine Tables, Friden Calculator 


31 

Dioptometer 
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5. GENERAL REQUIREMENTS 

5. 1 SAFETY REQUIREMENTS 

6. 1.1 Operator Safety 

S. l, 1,1 Normal safety precautions shall be observed through the GAN poet-installation 
checkout. 

5.1.2 Equipment Safety 

5. 1.2.1 To preserve the operational life of the components of the GAN hardware under test, 
settings and adjustments shall be performed only when specified in the test prooetotre. Care 
shall be exercised in the accomplishment of all settings and adjustments to avoid excessive 
wear or damage to toe equipment. All precautionary measures stated throughout toe test 
procedures shall be strictly adhered to. 

5. 1.2.2 Prior to the electrical connection of toe GUN System to the spacecraft harness, a 
oompleto verification of spacecraft power, including both voltage polarity as well as magni¬ 
tude, shall be completed to preclude damage to the GAN due to incorrect power application. 

5.1.2.2 The connection between the Portable Temperature Controller (PTC) and 56J1 
shall be maintained unless otherwise specified. 

2.1.2.4 The temperature of the inertial components shall be maintained between the 
following limits. If these limits are exceeded, the inertial components shall be recalibrated. 

a. DUG: 120 Deg F and 150 Deg F 

b. PIP: 115 Deg F and 145 Deg F 

5.1.2.5 All peraonnel concerned shall thoroughly understand the Operational Requirements 
in Section 6.2 to preclude any damage to the GAN System. 

5.2 COOLANT REQUIREMENTS 

5.2.1 When electrical power is applied to the GAN System, the IMU shall be provided with 
water-glycol ooolant at a temperature of 32 to 50 Deg F and a flow rate of 33±5 pounds per 
hour. 


5.2.2 The PSA, CDU, and PTA cold plates shall be provided with ooolant as per ICD 
LIS-510-10001. 

5.3 TEST EQUIPMENT TOLERANCES 

6.3.1 Measurement and tolerance specifications stated herein are basic GAN system perform¬ 
ance specifications. Calibration data must be supplied to the Acceptance Checkout Equipment 
(ACE) for the Power and Servo Assembly Adapter Module (PSAAM) and Signal Conditioner 
Assembly (SCA) performance. Final tolerances must include PSAAM and SCA stability 
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uncertainties. All uncertainties doe to instrumentation shall be root sum squared with 
the basic GAN tolerances to yield an acceptable tolerance for use when testing the GAN 
system in the spacecraft. 

5.3.2 In the event of a conflict between requirements, the following order of preoedenoe 
shall apply. Hie contractor shall also notify AC Electronics Site Manager of the conflict. 

a. Hie contract 

b. This specification 

o. Documents referenced in this specification 

5.4 TEST SEQUENCE 

6.4.1 Hie test sequence shall normally follow the flow gram in Figure 1. Any test subsequent 
to Temperature Control Verification Section 5.3.4 may be conducted providing the General Turn 
On Procedure 6.2.4 is followed. 

5.5 Hie generation of a noise alarm indication, as evidenced by one or more Noise Peak 
Event lamps becoming lighted shall be cause for immediate determination of effects on the 
GAN system test in progress. In the event of detrimental effects on the system test a 
troubleshooting routine shall be entered to determine the cause of the alarm. Testing shall 
oontinue only after demonstrating that the cause of the noise alarm has been located and that 
remedial action has been or will be taken, or that the transient or noise ca u s in g the alarm 
has no detrimental effect on the GAN System or test in progress. 

5.6 Failure of the GAN System to pass any examination or test specified herein shall 
tentativ ely classify the GAN System as non-conforming. Normal test sequence may be 
continued upon determination of the cause of the nonconformance or at the discretion of 
foe GAN contractor test team if it is determined that such action is not detrimental to the 
GAN System or other interfacing subsystems. All nonconformances shall be investigated 
and cleared by waivers (F. N. N.), correction of specification, or hardware replacement 
and retest. The suspected malfunctioned hardware shall be removed and returned to tee 
laboratory where tee malfunction ahall be verified. Only after malfunction verification shall 
a flight certified replaceable element be installed in the GIN System. 

5.7 It is assumed that the Test Conductor has a working knowledge of the test equipment 
used; therefore, this procedure oontains only tee steps pertaining directly to the GAN 
components. If any questions arise concerning tee test equipment, the Test Conductor 
should refer to the respective operational manuala. 

5.8 Spacecraft systems other than the GAN System may be operating on a noninterterihg 
basis while individual system checkout of the GIN is being conducted. 
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Paraaraoh No. 

Test Title 

6.3.1 

Standby Power b Test 

6.3.1 

Alarms and Interrupts Test 

6.3.3 

IMU Operate Power On Test 

6.3.4 

Temperature Control Verification 

6.3.5 

PGNCS Power Supply Test 

6.3.6 

IMU Operational Test 

6.3.7 

PGNCS Operational Test 

6.3.8 

IRIG Scale Factor Test 

6.3.9 

IMU Performance Test 

6.3.10 

LGC Voltage Margin Test 

6.3.11 

LGC Clock Frequency Test 

6.3.12 

Gimbal Friction Test 

6.3.13 

Stabilization Loop Response Test 

6.3.14 

GW Fine Alignment Test 

6.3.15 

AOT Functional Performance Test 


TEST SEQUENCE 


FIGURE 1 



APOLLO GW Specification 
ND1002323 REV A 


5.9 DATARETRIVAL 

5.9.1 All data concerning the checkout and operation of the GAN System aa monitored via 
ACE, shall be recorded on the data sheets associated with their corresponding test. Out of 
tolerance rea&ng shall be recorded and flagged by appropriate signals. 

5.9.2 During GAN system testing, all interleaved data. Uplink Command Files and 
Downlink Data File shaii be maintained (recorders On). All A/B PCM data that is not 
made available to the ACE displays shall be verified by requesting a time history data 
strip out of said data for the time period when die test was performed. 

9. DETAILED REQUIREMENTS 

9.1 INITIAL TEST CONDITIONS 

9.1.1 The IMU shall be supplied with heater power on a continuous basis. The Portable 
Temperature Controller (Model No. 410-31058) shall be connected at all times although 
heater power may be supplied from the *28 VDC IMU STANDBY bus and monitored through 
ACE. 


9.1.2 The IMU shall never be without heater power longer than 15 minutes. 

9.2 OPERATIONAL REQUIREMENTS 

9. 2.1 Emergency Shutdown Procedure 


CAUTION 

In the event of any malfunction which might damage the GAN System before the normal 
shutdown procedure in 9.2.2 can be performed, power shall be removed from the GW 
System as soon as possible. If at all possible, without creating any delay, IMU Operate 
power should be removed first. 

9.2.2 Normal Shutdown Procedure. 

9.2.2.1 The normal shutdown of a GAN System shall include parking the gimbals prior to 
removing IMU Operate Power. This is accomplished in the following procedure. 

9.2.2.2 On K-148 enter the following sequenoe: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+09000 ENTR 
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6.2.2.3 On the CRT, verify the following gimbal angles are displayed: 

IG is between 358 and 002 
MG is between 088 and 092 
OG is between 358 and 002 
Verify Gimbal Look Lamp is lighted. 

6.2.2.4 Pull out +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel XI to 
remove IMU OPERATE power. 

6.2.2.5 Pull out +28 VDC LGC OPERATE oirouit breaker on LEM Cabin Panel XI to 
remove LGC OPERATE power. 

6.2.2.6 Pull out +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel XI to 
remove IMU STANDBY power. 

6.2.3 Initial TXirn-On Procedure 

6.2.3.1 Proper coolant flow shall be verified prior to application of any power to the G&N 
System. 

6.2.3.2 The initial power turnron sequence shall be in the order specified in the test 
procedures <6.3) observing all cautions and delays as specified. 

6.2.4 General Turn-On Procedure 

6.2.4.1 This step shall be effective only after having completed the initital turn-on 
procedures. 

6.2.4.2 Proper coolant flow shall be verified. 

6.2.4.3 Depress +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to 
supply IMU STANDBY power. 

6.2.4.4 Depress +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to 
supply LGC Operate power. 

6.2.4.5 Depress STBY pushbutton on DSKY for 3 seconds and verify STBY light on DSKY 
is off. 
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6.2.4.6 On K-148 enter the following sequence: 

ERROR RESET 

VERB 36 ENTR (fresh start) 

VERB 57 ENTR 

00015 ENTR (clear erasable memory) 

VERB 21 NOUN 27 ENTR 
77777 ENTR (LGC Self Check) 

6.2.4.7 On the CRT, verify that fee ft. SKOirr Sbppty indicates between 28.04 and 29.16 
VRMS (CG 1331). 

6.2.4.8 On the CRT, verify that R1 does not display 01102 or 41102 (indicating a malfunction). 

6.2.4.9 After 5 minutes, stop LGC Self Check by entering the following in K-148V 

VERB 21 NOUN 27 ENTR 
00000 ENTR 


6.2.4.10 CAUTION: LGC OPERATE AND IMU STANDBY power must have been applied 
a minimum of two hours before energising the IMU OPERATE circuit breaker in step 
6.6.4.16 unless all of the following conditions are met: 

IF: 1. The GftN System has previously been in Standby Mode at least two hours and 
subsequently been in Operate Mode, AND 

2. The gimbals were placed in a parked position prior to shutdown, AND 

3. The shutdown period did not exceed 5 days, AND 

4. The Spacecraft ot IMU have not been moved in any way during the shutdown 
period. 

THEN: The two-hour standby Mode operation requirement 1 2i re&iced to 90 seoonds. 

6.2.4.11 The GW System is defined as being in Standby Mode when LGC Operate and 
IMU Standby power is applied and IMU Operate power is off. The inertial components shall 
have suspension power in Standby Mode. 

6.2.4.12 The G&N System is defined as being in Operate Mode when LGC OPERATE, IMU 
STANDBY and IMU Operate Power is applied to the system. 
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6.2.4. IS Set up analog recorder to monitor the following signals: 


Signal No. Signal Name 


a. 

GG 2136 

MG Servo Error Total 

b. 

QG 2106 

IG Servo Error Total 

0. 

GG 2166 

OG Servo Error Total 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2142 

MG IX Resolver Sine 

f- 

GG 1201 

IMU 28V 1% 800 CPS 


6.2.4.14 Start the snalog recorder to a chart speed of 5 mm/seo. Start event recorder 
to a chart speed of . 10 mm/seo. (10/100 mm/sec.). 

6.2.4.15 On CRT, monitor +120 VDC PXPA SUPPLY (GG1040) and on IMU gimbal angles. 

6.2.4.16 Press in +28VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. Record 
time. 

6.2.4.17 Verify on analog recorder that die oscillations of toe resolver sine signals 
(GO 2112, GG 2172 and GG 2142) are not sustained and that the signals damp out within 15 
seoonds. If this condition is not attained, remove IMU OPERATE power immediately. 

6.2.4.18 On the CRT, verify absence of +120 VDC PIP A SUPPLY voltage for 90+10 seoonds 
after step 6.2.4.16 is initiated. Verify that this voltage is between 114 and 126 after 100 
seconds from step 6.2.4.16. 

6.2.4.19 Verify absence of LGC WARNING, ISS WARNING, and PGNCS CAUTION lights 
in the LEM cabin. 

6.2.4.20 On toe CRT, verify all IMU gimbal angles indicate between 358 and 002. 

6.2.4.21 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

6.2.4.22 On the CRT, scan the power supply voltages to verify their normal operation. 

(No indications flashing). 
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6.2.4.23 After all the teats of 6.3 In Figure 1 have been completed, the General Thrn-On 
Procedure (6.2.4) and IMU Operational Test (6.3.6) shall be completed before re-running 
any test. Otherwise, the testing sequence shall continue In accordance with Figure 2. 

6.2.6 Interruption of Power 

6.2.5.1 After the system has been operating with IMU Operate power on, and a power 
Interruption occurs for a duration not exceeding IS minutes, a minimum of 90 seconds 
operation In Standby Mode Is required before resuming IMU Operate power. If the power 
Interruption was longer than 15 minutes, md the requirements of 6.2.4.10 hare not been 
complied with, the GIN System shall be run In Standby Mode for a time Interval at least 
equal to the duration power was off before resuming IMU Operate power. However, this 
period need not exceed two hours before application of IMU Operate power. 

6.2.5.2 IMU Operate power shall never be applied without the presence of LGC Operate 
and IMU Standby Power. 

6.2.5.3 The GIN System log book shall Include the glmbal positions at time of power 
shutdown. If omitted. It shall be assumed that the fciaabals were not parked prior to 
shutdown. The logbook shall also state If any movement of the IMU or Spacecraft has 
taken place after shutdown. The times of application and removal of any bus power to 
the GIN System shall be recorded. 

6.2.6 A warmup period of at least one hour In Operate mode is required prior to perform¬ 
ing any test In which gyro or accelerometer parameters are measured, and at least 15 
minutes prior to any test In which precision amplitude and frequency power supply checks 
are made. 

6.3 TEST PROCEDURES 

6.3.1 Standby Power On Tests 

6.3.1.1 The Portable Temperature Controller, Model No. 400-31058 shall be supplying 
inertial component heater power to the GIN System through connector 56J1 (P230). If 
alarm or fall indications are present on the PTC, they shall be cleared by depressing the 
SYSTEM RESET pushbutton on the PTC. 

6.3.1.2 Verify that spacecraft power checks, including both polarity as well as magnitude 
on the spacecraft power connectors, have been accomplished. 
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6.3.1.3 The following awitchea and/or circuit breakera ahall be cloaed to energise the 
indicated buses. 


LOCATION 

NOMENCLATURE 

IDENHFICAHDN 

Panel 14 

BAT 5 NORMAL FEED 

4S10 

Panel 14 

BAT 6 NORMAL FEED 

4S11 

Panel 16 

X LUNAR BUS HE 

4 CBS 

Panel 16 

BAT 1-4-6 FEED TIE 

4CB17 

Panel 16 

BAT 2-3-5 FEED HE 

4CB25 

Panel 16 

A SC ECA 

4CB14 

Panel 16 

ASC ECA CONT. 

5CB7 

Panel 16 

DC BUS VOLT 

4CB21 

Panel 16 

DISP. 

4CB16 

Panel 11 

X LUNAR BUS TIE 

4CB4 

Panel 11 

BAT 1-4-6 FEED HE 

4CB18 

Panel 11 

BAT 3-3-5 FEED HE 

4CB26 

Panel 11 

ASC ECA 

4CB15 

Panel 11 

ASC ECA CONT. 

4CB6 

Panel 11 

DC BU8 VOLT 

4CB22 

Panel 16 

INV. NO. 3 

4CB13 

Panel 14 

AC PWR to INV 2 Position 

4S14 

Panel 11 

AC BUS FEED HE 

4CB24 

Panel 11 

AC BUS VOLT 

4CB27 


6.3.1.4 IMU Standby Power Turn On 

6.3.1.4.1 Ttirn on Event Recorder to a speed of . 10 mm/sec. (10/100 mm/sec.). 

6.3.1.4.3 Press in +28VDC IMU STANDBY circuit breaker on LEM Cabin Panel lL 
Reoord time. 

6.3.1.4.3 Verify on event recorder that +28 VDC IMU STANDY power discrete (GG 1513) 
is on. On CRT, *58Y IMU STANDBY Bus (GO 1510) sbaU indicate between M.laMII.1 


6.3.1.4.4 On CRT, the 28V 3200 CPS SUPPLY (GG 1331) ahall indicate between 3t. 04 
and 29.16 VRMS. Reoord this value. 

6.3.1.4.5 Hie PIP A TEMP displayed on CRT, shall be monitored periodically for one 
hour to ensure that the PIP A Temperature Control circuitry is operating to maintain a 
temperature of 130±5.0 DEG F. fOG336i); Twe hours after performing step 6.5.1.4.1 
record PIP A TEMP. 
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6.3.1.5 Computer Power Tarn On 

6.3.1.5.1 Press in +28VDC LGC OPERATE circuit breaker #fcX8X )Cabin Panel 

ranjl 2-5. 

6.3.1.5.2 Depress STBY pushbutton on DSKY for three seconds and verify STBY light 
on DSKY is OFF. 

6. 3.1.5.3 On CRT, +3SV LGC Operate Bus (GG1520) shall indicate between (14.5 and 
33.5). Ignore computer alarm indications. Using DSKY, enter VERB 36, then press RSET. 
All oomputer alarms shall clear. 

6.3.1.5.4 On CRT, the +14VDC LGC SUPPLY (GG 1020) shall indicate between 13.8 and 

14.2 VDC. Record this value. 

6.3.1.8.5 On CRT, the +4 VDC LGC SUPPLY (GG 1030) shall indicate between 3.85 and 
4.15 VDC. Record this value. 


8.3.1.6 LGC Operational Tests 

6.3.1.6.1 DSKY Check 

6.3.1.6.1.1 Initiate the DSKY check by entering in the DSKY: 


Press ERROR REBET 

VKRB17 IWTRlfOlS WWTX (stearsrsAebde memory) 

VERB 21 NOUN 27 ENTR 
00011 ENTR 

» 

6.3.1.6.1.2 All the electroluminescent elements (PROG, VERB, NOUN and Row 1, Row 2, 
Row 3) shall display the decimal number Aine (9) including the 9's, The following shall be 
displayed for approximately 5 seconds. 


a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 
J. 

k. 

l . 
m, 


9's 

8*s 

7*s 

6's 

5's 

4*s 

3*8 

2's 

l’s 


0's 

Minus signs in Row l,"^pn soncurtently for 5 seconds 
ROW 2, ROW 3 
VERB-NOUN Flashing ( 

COMP ACTY 
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o. Plus signs in ROWS 1, 2, and 3") On concurrently for 5 seconds 

p. VERB-NOUN Flashing l 

q. COMP ACTY J 

r. COMP ACTY - On for 5 seconds then DSKY blanks. 

6.3.1.6.1.3 The DSKY pushbuttons shall be checked by entering: 

VERB 26 NOUN 01 ENTR 
01740 ENTR 
+00123 ENTR 
-00456 ENTR 

-00789 DO NOT press ENTR 

The DSKY shall display +00123 in Row 1, -00456 in Row 2, and -00733 in Row 3. Free* 
CLR pushbutton tfcrtt ttme* in MKY, Obser ve that Row Row 2, nnd Row 3 are blank. 


6.3.1.6.2 Lamp Test 

6.3.1.6.2.1 Initiate the Lamp Test by entering in the DSKY: 
VERB 35 ENTR 


6.3.1.6. fi. 2 The following DSKY displays shall illuminate for 5 seconds 


a. UP LINK ACTY 

b. NO ATT 

c. 8TBY 

d. KEY REL 

e. TEMP 

f. GIMBAL LOCK 

g. PROG 

h. RESTART 

i. TRACKER 

J. OPR ERROR Flashing 

k. VERB-NOUN Flashing 

l. Plus 88888 in Row 1, 
Row 2, and Row 3 




> On concurrently for 5 seconds 
) . 


6.3.1.6.3 Uplink Check 


6.3.1.6.3.1 On K-START 148; set LOAD/INHIBIT switch to LOAD, set TAPE/KEY switch 
to KEY, then enter the following: 


ERROR RESET 

VERB 25 NOUN 01 ENTR 

02400 ENTR 

+01234 ENTR 

-56789 ENTR 

+00000 ENTR 
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6. 3. 1. 6. 3. 2 Verify the following is dlaplayed on the DSKY. 

VERB 23 NOUN 01 
R1 + 01234 
R2 - 56789 
R3 4 00000 

6.8.1.6# 4 Downlink Check 

6.3.1.6.4.1 OnCRT, D8KT4Uef 1«& 

VERB 23 NOUN 01 
R1 4 01234 
R2 - 56789 
R3 4 00000 

6.3.1.6.5 LGC Self-Check 

6.3.1.6.5.1 On K-148 enter the following sequence to initiate the LGC Self-Check: 

VERB 21 NOUN 27 ENTR 
77777 ENTR 
VERB 15 NOUN 01 ENTR 
01366 ENTR 

6.3.1.6.5.2 On the CRT, DSKY display, verify that R1 does not display 01102 or 41102. 

If a malfunction occurs, the following is displayed: 

R1 01102 or 41102 

R2 XXXXX a (S FAIL) program address 41 of point of failure 
R3 XXXXX number of fails 

6.3.1.6.5.3 When R3 - 00002, stop the LGC Self Check by entering in K-148 the following: 

VERB 34 ENTR 
VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.3.1.6.6 LGC Standby Check 

6.3.1.6.6.1 On K-148 enter the following sequence: 

VERB 21 NOUN 10 ENTR 
00013 ENTR 
02000 ENTR 
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6.3.1.6.6. 2 On DSKY depress STBY pushbutton tor approximately S seconds. 

6. 3. 1.6.6.3 Verify STBY status Indicator lamp Is ON. 

6.3.1.6.6.4 On the CRT, verify the 3.2KC 28V Supply (GO 1331) Is between 28.04 and 
29.16V RMS. 


6.3.1.6.6.5 On DSKY depress STBY pushbutton for approximately 3 seconds to return to 
LGC OPERATE mode. 

6.3.1.6.6.6 Verify STBY status Indicator lamp Is OFF. 

6.3.2 Alarms and Interrupts Test 

6.3.2.1 Parity Fail Test 

6.3.2.1.1 On K-148 enter the following sequence 

VERB 21 NOUN 02 ENTR 
01600 ENTR 
33777 ENTR 

6.3.2.1.2 On CRT, DSKY display, verity R1 - 33777 and R3 - 01600 

6.3.2.1.3 On K-148 enter the following sequence 

VERB 25 NOUN 26 ENTR 
04000 ENTR 
01600 ENTR 
00003 ENTR 
VERB 30 ENTR 

6.3.2.1.4 Verify RESTART, and PGNCS CAUTION lamps are ON. 

6.3.2.1.5 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall clear. 

6.3.2.2 Rupt Lock-Interrupt Too Long 

6.3.2.2.1 On K-148 enter the following sequenoe 

VERB 24 NOUN 01 ENTR 
01600 ENTR 
30001 ENTR 
01600 ENTR 

VERB 25 NOUN 26 ENTR 
00001 ENTR 
01600 ENTR 
00003 ENTR 
VERB 31 ENTR 
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6. S. 1.2.2 Verify RESTART, and PGNC8 CAUTION lamps are ON. 

6.2.2.2.2 On K-148 enter VERB 26 ENTR. Press ERROR RESET pushbutton. All alarms 
shall elear. 

<.2.2.2 TC Trap Test 

6.2.2.2.1 On K-148 enter the following sequence 

VERB 21 NOUN 01 ENTR 
01600 ENTR 
01600 ENTR 

VERB 25 NOUN 26 ENTR 
04000 ENTR 
01600 ENTR 
00002 ENTR 
VERB 20 ENTR 

6.2.2.2.2 Verify RESTART, and PGNC8 CAUTION lamps are ON. 

6.2.2.2.2 On K-148 enter VERB 26 ENTR. Press ERROR RESET pushbutton. All alarms 
shall dear. 

6.2.2.4 Nlghtwatchman Test 

6.2.2.4.1 On K-148 enter the following sequence 

VERB 24 NOUN 01 ENTR 
01600 ENTR 
20001 ENTR 
01600 ENTR 

VERB 25 NOUN 26 ENTR 
03400 ENTR 
01600 ENTR 
00003 ENTR 
VERB 30 ENTR 

6.3.2.4.2 Verify RESTART, and PGNCS CAUTION lamps are ON. 

6.2.2.4.2 On K-148 enter VERB 26 ENTR. Press ERROR RESET pushbutton. All alarms 
shall dear. 
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6.3.3 IMU OPERATE POWER ON TESTS 

CAUTION 

Prior to application of IMU OPERATE power in step 6.3.3.1.4, LGC OPERATE and IMU 
8TANDBY power must have been applied to the GIN System continuously for a minimum of 
two hours. The only exception is when the requirements of step 6.2.4.10 are met and this 
does not apply for the initial application of DfU OPERATE power. 

6.3.3.1 Verification of Power TUrn-On 

6.3.3.1.1 Set up analog recorder to monitor the following signals: 


*. • 


SIGNAL NAME? 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2106 

IG Servo Error Total 

0. 

GG2166 

OG Servo Error Total 

d. 

GG2112 

IG IX Resolver Sine 

e. 

GG2172 

OG IX Resolver Sine 

f. 

GG2142 

MG IX Resolver Sine 

8* 

GG1201 

IMU 28V 1% 800 ops 

h. 

SPARE 



6.3.3.1.2 Start analog recorder to a chart speed of 5 mm/sec. Start event recorder to 
a chart speed of . 10 mm/sec. (10/100 mm/sec.). 

6.3.3.1.3 On CRT, monitor +120 VDC PIPA SUPPLY (GG1040) and IMU glmbal angles*^. 

6.3.3.1.4 Press in +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel XL 
Record time. 

6.3.3.1.5 Verify on analog recorder that the oscillations of the resolver sine signals 
(GG2112, GG2172, and GG2142) are not sustained and that the signals damp out within 
15 seconds. If they dbn% remove IMU OPERATE power as soon as possible. 

6.3.3.1.6 On the CRT, verify absenoe of+120 VDC PIPA SUPPLY voltage for 90*10 seconds 
after step 6.3.3.1.4 is initiated. Verify that this voltage is between 114 and 126 after 100 
seconds from step 6.3.3.1.4. 

6.3.3.1.7 On event recorder verify the following: 

LGC WARNING is OFF (GG9001) 

ISS WARNING is OFF (GG9002) 

PGNCS CAUTION is OFF (GG9003) 
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6.3.3.1.8 On CRT, verify all IMU gimbal angles indicate befcreen 358 and 003. 

6.3.3.1.0 On K-146 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

6.3.4 Temperature Control Verification 

6.3.4.1 When 15 minutes have elapsed from the time of IMU OPERATE power turn-on 
record PIPA TEMP (GG2300). 

6.3.4.2 When 30 minutes have elapsed from the time of IMU OPERATE power turn-on 
record IRIG TEMP (GG2301). 

6.3.4.3 When 1 hour has elapsed from the time of IMU OPERATE power turn-on, 
monitor PUPA TEMP (GG2300) and IRIG TEMP (GG2301) on the CRT. Monitor and reoord 
temperature readings every 5 minutes for one hour. Verify that each reading does not 
deviate from the average value of each signal by more than 0.1*F. 

6.3.4.4 When 2 hours have elapsed from foe time of IMU OPERATE power turn-on record 
PIPA TEMP and IRIG TEMP. The PIPA Temp shall be 130.5 (±1.5)*F. The DUG TEMP 
shall be 135 (+2.5*)F. 

6.3.4.5 The PIPA TEMP recorded in step 6.8.4.4 shall be within 0.5*F of temperature 
recorded in steps 6.3.1.5.5 and 6.3.4.1. 

6.3.4.6 The IRIG TEMP xeeorded ifestsp.6.3.4.4 shall be within.0.5*F of ttotangtatare 
recorded in step 6.3.4.2. 

6.3.5 PGNCS Power Supply Tests 

6.3.5.1 From the CRT, confirm power supply voltages (or temperatures) are as specified 
and record values observed. 

6.3.5.2 The PIPA Calibration Module Temperature (GG6020) shall be between +45 and +90 
DEG F. 

6.3.5.3 The PSA Temperature (GG6021) shall be between +60 and +110 DEG F. 

6.3.5.4 The LGC Temperature (GG4300) shall be between +45 and +130 DEG. F. 

6.3.5.5 The +28 VDC IMU OPERATE BUS (GG1500) shall be between 24.5 and 33.5 VDC. 
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6.3.5.6 The +28 VDC IMU STANDBY BUS (GG1510) shall be between 24.5 and 33.5 VDC. 

6.3.5.7 The +28 VDC LGC OPERATE BUS (GG1520) shall be between 24.5 and 33.5 VDC. 

6.3.5.8 The +120 VDC PIPA Supply (GO1040) shall be between 114 and 126 VDC. 

6.3.5.9 The -28VDC Supply (GG1100) shall be between -21.5 and -33.5 VDC. 

6.3.5.10 The +4VDC CDU Supply (GG1070) shall be between 3.8 and 4.2 VDC. 

6.3.5.11 The EMU 28V 800 CPS 1 pet Supply (GG1201) shall be between 27.44 and 28.56 VRMS. 

6.3.5.12 The IMU 28V 800 CPS 5 pet 90 PH 9upply (GG1202) shall be between 26.6 and 29.4 
VRMS. 

6.3.5.13 The IMU 28V 800 CPS 5 pet 0 PH Supply (GG1203) shall be between 25.9 and 30.1 VRMS. 

6.3.6.14 The 3.2 KC 28V Supply (GG1331) shall be between 28.04 and 29.16 VRMS. 

6.3.5.15 The 2.5 VDC T/M Bias (GG1110) shall be between 2.4 and 2.6 VDC. * 

6.3.5.16 The +14 VDC LGC Supply (GG1020) shall be between 13.8 and 14.2 VDC. 

6.3.5.17 The +4 VDC LGC Supply (GG1030) shall be between 3.85 and 4.15 VDC. 

6.3.6 IMU OPERATIONAL TEST 

6.3.6.1 On K-148 enter the following: 

VERB 61 NOUN 10 ENTR 
00003 ENTR 

Reoord CRT D6KY Row 1 indication AAAAA and the time of day. 

6.5.6.2 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 

01300 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 

01300 ENTR 

Reoord CRT D6KY Row 1 indication as *BBBBB 

6.3.6.3 Perform the following calculations: 

a. BBBBBx 5.12_ m cccCiJD (Contents (hrs) of high order scalar register) 

3600 

b. 23.3 - CCCC. C - DDDD. D hours 
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d* DDDD. D + time of day recorded in 6.3.6.1 a time of day at which high order 
noalar register will overflow. 

6.3.6.4 H time of day in within 12 minutes of that calculated in 6.3.6.S. o when about to 
perform any of the following paragraphs, wait until that time calculated in 6.3.6.3. e has 

passed and pressed. 


6 . 3.6.5 In K-148 enter the following sequence: 

VERB 57 ENTR 
00004 ENTR 

6.3.6.6 Wait 200 seconds, then verify on the CRT, that the X, T and Z PIP A SG Output 
signals all indicate ±2.5 Volts but not 0. 

6.3.6.7 Approximately 12 minutes after performing step 6.3.6.1, VERB 06 NOUN 66 shall 
flash. 

6.3.6.8 From the CRT, D6KY display, read and record R1 and R2 (local gravity whole 
and fractional respectively). The value recorded shall be between 975.0 and 985.9 cm/sec . 

6.3.6.9 On K-148 enter foe following sequence 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash. 

6.3.6.10 From the CRT, D6KY display, read and record foe horizontal fractional component 
of earth rate acting on foe X, V, and Z IRIG's as displayed in R2. The value recorded shall 
be between .65750 and .85750. 

6.3.6.11 Terminate the test by entering in K-148 the following: 

VERB 36 ENTR 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

6.3.7 PGNCS Operational Test 

6.3.7.1 Start the PGNCS Operational test by inserting foe following sequence into K-148: 


VERB 57 ENTR 
00010 ENTR 

Program 07 shall be displayed 
VERB 33 NOUN 01 is displayed flashing 
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•.3.7.2 Command Accuracy 0* 

6.3.7.2. X On K-148, preea ENTR 

VERB 33 NOUN 02 in displayed flashing 
Press ENTR 

VERB 33 NOUN 03 is displayed flashing 

6.3.7.2.2 Read and record the CRT indications of CDU's. The I n di ca t io n s shall be 1; ti a 
900*091 degree, i 

6.3.7.2.3 Read and record CRT the D6KY Row 1, 2, and 3 indications. The indications shall 
be +00000 * 00006. 

•.3.7.3 Command Accuracy 45*. 

•. 3.7.3.1 On K-148 t press ENTR, VERB 33 NOUN 04 is displayed flashing after approxi¬ 
mately 20 seconds. 

«. 3 . 7 .3.2 Read and record the CRT CDU indications. The indications shall be 045 ± 001 
degrees. 

8.3.7.3.3 Read and record the CRT D6KY Rows 1, 2, and 3 indications. The indications 
shall be +04500 * 00008. 

8.3.7.4 CDU Repeating Accuracy 45* 

8.3.7.4.1 On K-148 press ENTR. In about 90 seconds VERB 05 NOUN 30 is displayed 
flashing. 

8.3.7.4.2 Read and record the CRT D6KY Rows 1, 2, and 3 indications. The indications shall 
be between 77774 and 00003. 

8.3.7.5 Command Accuracy 90* 

6.3.7.5.1 On K-148 Press VERB 33, ENTR. In approximately 20 seconds VERB 33 NOUN 06 
is displayed flashing. The GIMBAL LOCK lamp on D6KY shall be lighted. 

6.3.7.5.2 Read and record the CRT CDU indications. The indications shall be 090 ± 001 
degrees. 

6.3.7.5.3 Read and record the CRT D6KY Rows 1, 2, and 3 indications. The indication 
shall be +09000 a 00888. 
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6.3.7.6 Command Accuracy 135* 

6.3.7.6.1 On K-148 preaa ENTR. In approximately 20 aeoonda VERB 33 NOUN 07 la 
displayed flashing. 

6.3.7.6.2 Read and record the CRT CDU Indications. The indications shall be 135 a 001 
degrees. 

3.3.7.6.3 Bead and record the CRT DSKT Rows 1, 2, and 3 indications. The indications 
shall be +13500 a 00006. 

6 . 3.7.7 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 10 is 
displayed flashing. The GIMBAL LOCK lamp on D6KY shall not be lighted. 


f.3.7.8 CDU Repeating Accuracy 135* . 


6.3.7.8.1 On K-148 press ENTR pushbutton. In about 90 seconds, VERB 05 NOUN 30 is 
displayed flashing. 

6.3.7.8.2 Read and record the CRT DSKT Rows 1, 2, and 3 indications. The indications 
shall be between 77774 and 00003. 

6.3.7.9 ♦ Glmbal Lock Test 

6.3.7.9.1 On K-148, Press VERB 33, ENTR. In approximately 20 seconds VERB 33 
NOUN 12 is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6.3.7.10 Command Accuracy 225* 

6.3.7.10.1 On K-148 press ENTR. In approximately 20 seoonds, VERB 33, NOUN 13 
is displayed flashing. 

6.3.7.10.2 Read and record the CRT CDU indications. The indication shall be 225 a 001 
degrees. 

6.3.7.10.3 Read and reoord CRT DSKT Rows 1, 2, and 3 indications. The indications 
shall be +225 a 00006. 

6.3.7.11 On K-148 press ENTR. In approximately 20 seoonds VERB 33 NOUN 14 is 
displayed. The GIMBAL LOCK lamp shall not be lighted. 

6.3.7.12 CDU Command Rate Test 

6.3.7.12.1 On K-148 press ENTR. In approximately 30 seoonds VERB 06 NOUN 66 is 
displayed flashing. The GIMBAL LOCK lamp on DSKT shall be lighted. 
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6.3.7.12.2 Read and record the CRT D6KY Row 1, 2, and 3 indication!. The indication 
shall be between 00012 and 00016. 

6.3.7.12.3 On K-148 insert VERB 33 ENTR. In approximately 30 seconds VERB 06 and 

HOCK 9 $ to displayed ilaahil*. Repsto U.U1L The GDCRAL LOCK lamponDSKY 
ahallnot .be lighted 

6.3.7.12.4 On K-148 insert VERB 33 ENTR. In approximately 30 seconds VERB 06 and 
NOUN 66 is displayed flashing. Repeat 6.3.7.12.2. The GIMBAL LOCK lamp on the D6KY 
shall not be lighted. 

6.3.7.13 Command Accuracy 315*. 

6 . 3.7.13.1 On K-148 insert VERB 33 ENTR. In approximately 20 seoonds VERB 33 NOUN 20 
will be displayed flashing. 

6.3.7.13.2 Read and reoord CRT CDU indications if CRT. The Indicator shill hs 3154001 
d e g ress."i " ± ooi 

6.3.7.13.3 Read and reoord the CRT D6KY rows 1, 2, and 3 indications. The indications 
shall be +315 * 00006. 

6.3.7.14 CDU Repeating Accuracy 315* 

6.3.7.14.1 On K-148 press ENTR. In approximately 90 seoonds VERB 05 NOUN 30 is 
displayed flashing. 

6.3.7.14.2 Read and record the CRT D6KY Rows 1, 2, and 3 indications. The indications 
shall be between 77774 and 00003. 

6.3.7.15 -Gimbal Lock Test 

6.3.7.15.1 On K-148 Press VERB 33 ENTR. In approximately 20 seoonds VERB 33, 

NOUN 22 is displayed flashing. The GIMBAL LOCK lamp on DSK? shall be lighted. 

6.3.7.16 CDU Repeating Accuracy 225* 

6.3.7.16.1 On K-148, press ENTR. In about 90 seconds, VERB 05 NOUN 30 is displayed 
flashing. 

6.3.7.16.2 Read and reoord the CRT D6KY rows 1, 2, and 3 indications. The indication 
shall be between 77774 and 00003. 

6.3.7.17 On K-148 Press VERB 33 ENTR. The GIMBAL LOCK lamp shall not be lighted. 
VERB 21, NOUN 22 is displayed flashing. 
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«. S. 7.18 IMU CDU Fine Fall Teat 

6.3.7.18.1 On K-148 insert the following sequence 

+00100 ENTR 
+00100 ENTR 
+00100 ENTR 

On Event Module verify that ISS WARNING lamp lights. 

8.8.7.18.2 After approximately 28 seconds, VERB 81 NQUN 10 shall be displayed.. 
Verify that CRT D6KY display Row 1 indicates 33XXX or 32XXX. 

8.3.7.18 IMU CDU Coarse Fail Test 

8.3.7.19.1 On K-148 insert the following sequence 

VERB 33 ENTR 
+03750 ENTR 
+03750 ENTR 
+03750 ENTR 

Verify that ISS WARNING lamp Event Module lights. 

8.3.7.19.2 After approximately 20 seconds, VERB 01 NOUN 10 shall be displ ay ed. 
Verify that CRT D8KY display of Row 1 indicates 33XXX or 32XXX. 

8.3.7.28 FDAI Linearity Test 

8.3.7.20.1 On K-148 enter VERB 33 ENTR 
VERB 33 NOUN *7 shall be displayed. 

8.3.7.20.2 On CRT verify the following: 

PITCH ATT ERROR is between +15.3 and +18.7 DEG (GG2219) 

TAW ATT ERROR is between+15.3 and+18.7 DEG (GG2249) 

ROLL ATT ERROR is between+15.3 and+18.7 DEG (GG2279) 

8.3.7.20.3 On K-148 press ENTR. 

VERB 33 NOUN 88 shall be displayed. 

8.3.7.20.4 On CRT verify the following: 

PITCH ATT ERROR is between+14.4 and +17.8 DEG (GG2219) 

YAW ATT ERROR is between +14.4 and +17.6 DEG (GG2249J 
ROLL ATT ERROR is between+14.4 and +17.8 DEG (GG2279) 
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6.3.7.20.3 On K-148 press ENTR. 

VERB 33 NOUN 31 shall be displayed 

6.3.7.20.0 On CRT verily the following: 

PITCH ATT ERROR is between +05.4 and +06.6 DEO (002219) 

TAW ATT ERROR to between +05.4 and +06.6 DEG (002249) 

ROLL ATT ERROR to between+05.4 and+06.6 DEO (002279) 

6.3.7.20.6.1 On CRT verify the following: 

IG IX Resolver Sin (11*) to between +05.4 and +06.6 DEG (GG2121) 

MO IX Resolver Sin (11*) is between +05.4 and +06.6 DEG (GG2151) 

OG 1 X Resolver Sin (11*) to between+05.4 and +06.6 DEG (GG2181) 

6.3.7.20.7 On K-148 press ENTR. 

VERB 33 NOUN 32 shall be displayed. 

6.3.7.20.8 On CRT verify the following: 

PITCH ATT ERROR to between +00.2 and -00.2 DEG (GG2219) 

TAW ATT ERROR to between +00.2 and -00.2 DEG (GG2249) 

ROLL ATT ERROR to between+00.2 and -00.2 DEG (GG2279) 

6.3.7.20.9 On K-148 press ENTR. 

VERB 33 NOUN 33 shall be displayed. 

6.3.7.20.10 On CRT verify the following: 

PITCH ATT ERROR to between -05.4 and -06.6 DEG (GG2219) 

TAW ATT ERROR is between -05.4 and -06.6 DEG (QG2249) 

ROLL ATT ERROR to between -05.4 and -06.6 DEG (GG2279) 

6.3.7.20.11 On K-148 press ENTR. 

VERB 33 NOUN 34 shall be displayed. 

6.3.7.20.12 On CRT verify the following: 

PITCH ATT ERROR to between -14.4 and -17.6 DEG (GG2219) 

TAW ATT ERROR to between -14.4 and -17.6 DEG (GC2249) 

ROLL ATT ERROR to between -14.4 and -17.6 DEG (GG2279) 

6.3.7.20.13 On K-148 press ENTR. 

VERB 33 NOUN 35 shall be displayed. 

6.3.7.20.14 On CRT verify the following: 

PITCH ATT ERROR to between -15.3 and -18.7 DEG (GG2219) 

TAW ATT ERROR is between -15.3 and -18.7 DEG (GG2249) 

ROLL ATT ERROR to between -15.3 and -18.7 DEG (GG2279) 
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6.3.7.21 On K-148 enter VERB 36 ENTR. 

Tlie proper operation of the IMU CAGE function (consisting of steps 6.3.7.33 thru 
6.3.7.41) need be performed only once during the initial PGNCS Operational Test and 
omitted from subsequent testing of test 6.3.7. 

6.3.7.21.1 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400500 ENTR 
400500 ENTR 
400500 ENTR 


0.3.7.21.2 On the CRT, verify all IMU gimbal angles indicate between 003 and 007 DEG. 


6.3.7.21.3 


On analog recorder, monitor the following signals: 


SIGNAL NO. 

a. GG2136 

b. GG2106 

e. GG2166 

d. GG2112 

e. GG2172 

f. GG2142 

g. GG1201 


SIGNAL NAME 

MG Servo Error Total 
IG Servo Error Total 
OG Servo Error Total 
IG IX Resolver Sine 
OG IX Resolver Sine 
MG IX Resolver Sine 
IMU 28V 1% 800 ops 


6.3.7.21.4 Start analog recorder to a chart speed of 5 mm/sec. 


6.3.7.21.5 On LEM Cabin Panel 4, hold IMU CAGE momentary toggle switch in the 
ON position. (Do not release). 


6.3.7.21.6 On analog recorder, verify the IX Resolver Sine signals (GG2112, GG2172, 
GG2142) null out to less than 0.5 VRMS. Release IMU CAGE switch to the OFF position. 
Disregard any momentary transients on the IX Resolver Sine signals when the switch is 
released. Any sustained oscillations shall be cause for immediate removal of IMU Operate 
power. 


6.3.7.21.7 On the CRT, verify all IMU gimbal angles indicate between 358 and 002. 


6.3.7.22 Stop analog recorder. 

6.3.7.23 On K-148 enter the following sequence: 


VERB 36 ENTR 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 




APOLLO GAN Specification 
ND1002323 REV A 


6.3.8 IRIG Scale Factor Determination 

6.3.8.1 Insure that the IMU Operate power and LGC Operate power have been applied 
for a minimum of one hour and that the IMU is not in a gimbal look condition. 

6.3.8.2 On meter module monitor and record IRIG TEMP (GG2301) and PIPA TEMP (GG2300). 

8.3.8.3 On K-148 enter the following sequence: 

VERB 57 ENTR 
00005 ENTR 

6.3.8.4 PROG 07 shall be displayed. 

8.3.8.5 VERB 08 NOUN 81 shall flash. 

6.3.8.8 On the CRT DSKY, Verify contents of Row 1 (Navigation Base asimuth) and Row 3 
(Site latitude shall be displayed). 

8.3.8.7 If values for Row 1 and Row 2 are correct, proceed to tike next step. 

If values for Row 1 and Row 2 are incorrect, enter the following sequence into K-148: 

VERB 24 ENTR 

ixxxxx ENTR (Correct navigation base azimuth) 

'40.743 ENTR (Correct site latitude) 

Verify valuee in Row 1 and Row 2 are correct. 

8.3.8.8 On K-148 enter the following sequence: 

VERB S3 ENTR (VERB 21 NOUN 30 shall flash) 

+00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during next step or PROG ALARM is on, 
enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.8. 

6.3.8.9 In approximately 200 seconds VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (-X IRIG Scale Factor error in part per 
million. Position +00001) 

6.3.8.10 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during next step or PROG ALARM lamp 
is on, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and «• 3.8.10. 
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6.3.8.11 fin approximately 300 aeoonda VERB 06 NOUN 66 ehall flash. 

Read and reoord from CRT D6KY Row 1 (-YIRIG Scale Factor error In parts per million, 
Poaition-100002). 

6.3.8.12 On K-148 enter the following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shaU flash) 

•100003 ENTR 

NOTE: If PROG lamp changes from 07 to 00 daring the next step, or PROG ALARM 
lamp ftvON, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
6.3.8.12. 


6.3.8.13 la approximately 200 seconds VERB 06 NOUN 66 shall flash. 

Read and reoord from CRT D6KY Row 1 (+Z DUG Scale Factor error in parts per million. 
Position 400003). 

6.3.8.14 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp is on, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
6.3.8.14. 


6.3.8.15 In approximately 200 seconds, VERB 06 NOUN 66 shall flash. 

Read and record from CRT D6KY Row (+X DUG Scale Factor error in parts per million, 
Poaition -00001). 

6.3.8.16 On K-148 enter the following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp is ON, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
6.3.8.16. 


6.3.8.17 Jn approximately 200 seconds, VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (+Y DUG Scale Factor error in parts per million. 
Position -00002). 

6.3.8.18 On K-148 enter the following sequenoe: 

VERB S3 ENTR (VERB 21 NOUN 30 shall flash) 

-00003 ENTR 

NOTE: D PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
is ON, enter VERB 36 ENTR and repeat steps, 6.3.8.3 through 6.3.8.7 and 6.3.8.18. 
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6.3.8.19 b approximately 200 seoonds, VERB 06 NOUN 66 shall flash. 

Read and record from CRT D8KY Row 1 (-Z IRIG Scale Factor error in parts per million. 
Position -00003). 

6.3.8.20 Repeat steps 6.3.8.8 through 6.3.8.19 twioe to obtain second and third set of 
data. 

6.3.8.21 Terminate this test by entering in K-148 the following: 

VERB 34 ENTR 
VERB 41 NOUN 20 ENTR 
400000 ENTR 
400000 ENTR 
400000 ENTR 

6.3.8.22 The average of the three readings of Scale Factor Error for each of the 6 
positions shall be 0 a 1750 PPM. 

6.3.9 IMU Performance Test. A reference data sheet is provided at the end of this 
section to aid in data reduction. Table 1 of the data sheet should be completed before 
the start of this test. 

6.3.9.1 Insure that IMU Operate power and LGC Operate power has been applied for a 
minimum of one hour and that the IMU is not in a Gimbal Lock condition. 

6.3.9.2 On CRT display, monitor and reoord IRIG TEMP (GG2301) and PIPA TEMP (GG2300). 

6.3.9.3 Adjust oscilloscope to display butterfly of X PIPA. 

6.3.9.4 On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 indication AAAAA and die time of day. 

6.3.9.5 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 

01300 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 
01300 ENTR 

Reoord CRT DSKY Row 1 indications as ±BBBBB. 
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6 . 3.9. • Perform the following calculationa: 

a. BBBBB x 5.12 ■ CCCC. C (Oontenta (hra) of high order scalar register) 

360 

b. 23.3 - CCCC. C - DDDD. D hours. 

s. DDDD. D + present time of day ■ time of day at which high order scalar register 
will overflow. 

9.3.9.7 If the time of day is within 12 minutes of that calculated in 6.3.9.6. o when about 
to perform any of the following paragraphs, wait until that time calculated in 6.3.9.6. c has 
passed and proceed. 


Paragraph 

6.3.9. IS 
6.3.9.22 
6.3.9.30 
6.3.9.36 
6.3.9.43 
6.3.9.46 


6.3.9.8 On K-148 enter the following sequence: 

VERB 57 ENTR 
00001 ENTR 

VERB 06 NOUN 61 shall flash 

6.3.9.9 On the CRT, D8KY display verify R1 (Navigation Base Azimuth) and R2 
(Site Latitude) are correct. 

6.3.9.10 If values for R1 and R2 are oorrect, proceed to next step. 

If values for R1 and R2 are incorrect, enter the following sequence into K-148. 

VERB 24 ENTR 

*xxx. xx ENTR (Correct navigation base azimuth *0.50 deg) 

+40.748 ENTR (Correct site latitude) 

Verify values in R1 and R2 are oorrect 

6.3.9.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 
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6.S. 9.12 On CRT, D6KY display, verify R1 - +00600 (Time), 

R2 - +00000 (Teat Index No.) and R3 - +00001 (Test Position). 

If values for Rl, R2 and R3 are correct, proceed to next step. 

If values for Rl, R2 and R3 are incorrect, enter the following sequence 
into K-148: 

VERB 25 ENTR 

+00600 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00001 ENTR (Test Position Entry) 

6.3.9.13 On K-148 enter the following sequenoe: 


VERB 33 ENTR 
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6. 3.9.14 In approximately 12 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display, record R2 (+NBDY Position +00061). 

6.3. 9.15 On K-148 enter the following sequenoo: 

VERB 33 ENTR 

6.3.9.16 After 100 seconds, take a photograph of Y and Z PIPA butterfly patterns on oscilloscope. 

6.3.9.17 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, record R1 
and R2 (+X PIPA Position +00061). Row 1 is whole part. Bow 2 is fractional part. Units are 
cm/sec*. 


6 . 3.9.19 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.19 On CRT, DSKY display - verify R1 - +00600, R2 - +00000, and R3 - +00002. 

6.3.9.20 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3*9*21 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (+NBDZ Position +00002). 

6.3.9.22 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.23 Approximately 5 minutes VERB 06 NOUN 66 shall flash. From the CRT, record R1 
and R2 (-X PIPA Position +60002). 

6.3.9.24 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.25 In approximately 67 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (-NBDX + ADIAX Pos +00002). 

6.3.9.26 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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6.3.9.27 On CRT, D6KY display, verify R1 • +00600, R2 - +00000, and R3 • +00003. 

6.3.9.28 On K-143 enter tlie following aequo nee: 

VERB 33 ENTR 

6.3.9.29 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, D6KY 
display record R2 (-NBDX Position +00003). 

6.3.9.30 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.31 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, D6KY 
display record R1 and R2 (+Z PIPA Position +00003). 

6 . 3.9.32 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6 . 3 . 9.33 On the CRT, DSKY display verify R1 » +00600, R2 - 00000, and R3« +00004. 

6.3.9.34 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.35 In approximately 12 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (+NBDY + AD6RAY Position +00004). 

6.3.9.36 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.37 After 100 seconds, take a photograph of the X-PIPA butterfly pattern on oscilloscope. 

6.3.9.38 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R1 and R2 (-Z PIPA Position +00004). 

6.3.9.39 On K-148 enter the following sequence: 


VERB 33 ENTR 
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6.3.9.40 In approximately 67 mimitea VERB 06 NOUN 66 shall flash* From the CRT DSKY 
display record R2 (+NBDZ + ADIAZ Position +00004). 

6.3.9.41 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.3* 9.42 From the CRT, DSKY display verify R1 - +00600, R2 - +00000 and R3 - +00005. 

6.3.9.43 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.44 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

6.3.9.45 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R1 and R2 (+Y PIPA Position +00005). 

6.3.9.46 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.47 On the CRT, DSKY display verify R1 - +00600, R2 - +00000 and R3 - +00006. 

6.3.9.48 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.49 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

6.3.9.50 In approximately 5 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R1 and R2. (-Y PIPA Position +00006). 

6.3.9.51 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


37 
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6.3.9.52 On the CRT, D6KY display, verify R1 - >00600, R2 « >00000 and R3 - >00007. 

6.3.9.53 On K-148 enter the following eequenoe: 

VERB 33 ENTR 

6.3.9.54 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (>,707 ADSRAX-NBDX Position >00007). 

6.3.9.56 On K-146 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


6.3.9.56 On the CRT, DSKY display, wsrify Bl *,>00600, R2^>00000, Ahd R3 - >00068. 

V ^ S , 

6.3.9.57 On K-146 enter the following sequence: 

VERB 33 ENTR 

6.3.9.58 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display, record R2 707 (NBDZ+NBDY) >0.5 (AD1AZ - ADIAY) >0.5 (ADSRAY > AD8RAZ)] 
(Position > 00008). 

6.3.9.59 On K-148 enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash. 

6.3.9.60 On the CRT, DSKY display, verify R1 - >60600, R2 - >00000, and R3 - >00009. 

6.3.9.61 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.62 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY display, 
record R2 (-NBDZ > . 707 ADSRAZ Position >00009). 

6.3.9.63 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.64 On the CRT, DSKY display, verify R1« >00600, R2 - >00000, and R3 - >00010. 
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ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.3.9. 

14 

+NBDY 

Position +00001 

meru 

()— •- 

6.3.9. 

17 

+X PIPA Test 

Position +00001 

cm/sec 2 

( >00—. 

( )- 


+ NBDZ 
Position +00002 


-X PIPA Test 
Position +00002 




cm/sec 2 ( ) 00- 

( )- 


-N BDX + ADIAX 
Position +00002 


-N BDX 
Position +00003 


+Z PIPA Test 
Position +00003 


< )-. — 


< )“ 


cm/sec 2 ( ) 00—. 


+N BDY + ADSRAY 
Position +00004 


-Z PIPA Test 
Position +00004 


6.3.9. +NBDZ + ADIAZ 
40 Position +00004 


6.3.8. +Y PIPA Test 
45 Position +00005 


-Y PIPA Test 
Position +00006 


( )-•- 


cm/sec 2 < ) 00—. 


( )—•- 


cm/sec 2 ( ) 

( ) 


cm/sec 2 < ) 

( ) 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.S.9* 

54 

-NBDX4 .707 ADSRAX 
Position +00007 

meru 


6.3.3. 

58 

-.707 (NBDZ+NBDY) 
+0.5 (ADIAZ-ADIAY) 
+0.5 (ADSRAT+ADSRA2 
Position +00008 

meru 

) 


6.3.8. 

62 

-NBDZ+. 707ADSRAZ 
Position +00009 

meru 


6.3.9. 

66 

. 707(NBDY-NBDX) 

+.5 (ADIAY-ADIAX) 

+.5 ADSRAX 

Position +00010 

meru 


_ 



DATA SHEET 
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A ADIAZ = line a - ADIAZ 

A ADIAZ = _ 

A ADSRAX = line t - ADSRAX 
A ADSRAX =_ 
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(Continued) 


CALCULATION 

PARAMETER 

UNITS 

A ADSRAZ * line n - ADSRAZ 

A ADSRAZ = 


meru 

A ADIAY = line ▼ - AD1AY 

A ADIAY * 


meru 
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DATA SHEET 


PARAMETER 

Tnbdy 

A UBP Z _ 

A NBDX 
'A ADSRAY 


RECORDED VALUE 


Y PIPA S. F. 
from line aa 
Z PIPA S. F. 
from line ab 
X PIPA Bias 
from line ac 

Y PIPA Bias 
from line ad 
Z PIPA Bias 
from line a e 


meru -5.0 
meru -10.0 


A ADSRAZ 

I meru 

-10.0 

A ADSRAX 

i 

i 

A ADIAX 

A ADIAZ 

meru 

-15.0 

A ADIAY 

meru 

-15.0 

X PIPA S. F. 
from line z 


.9996 


133591 


.9996 
/pulse _ 

cm/sec . 9996 

/Puis* _ 

cm/sec 2 -0.5 

cm/sec 2 -0.5 

cmTsec? -0.5 


VALUE 

+ 5.0 
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6.3.9. 65 On K-148 enter the following sequeued: 

VERB 33 ENTR 

6.8, 9 ,66 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 £*707 (NBDY-NBEK) +.5 (ADIAY - ADIAX) +.5 AD6RAXJ (Position +00010). 

6. 3 , f, 67 Terminate this test by entering in K-148 the following: 

VERB 36 ENTR 

6.3.9.68 On CRT, record IRIG TEMP (CG 2301) and PIPA TEMP (CG 2300). 

6.3.9.69 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
„ +00000 ENTR 

6.3.10 LGC Voltage Margin Test 

6.3.10.1 Initial Conditions 

6.3.10.1.1 Insure that the GIN System is in Operate Mode. 

6.3.10.1.2 On the CRT, verify the +28 VDC LGC OPERATE bue. is between 24.5 and 33.5 
vdc (GG 1520). 

6.3.10.2 Voltage Margin Determination 

6.3.10.2.1 On the PSA Adapter Module (PSAAM) (410-31080), place INHIBIT VOLTAGE FAIL 
switch to ON. 

CAUTION: The +4 vdc LGC Supply voltage shall never by operated lower than +2.5 vdc or 
higher than +5.2 vdc (GG 1030). 

The +14 vdc LGC Supply shall never be operated less than +8.5 vdc or higher than +17.0 
vdc (GG 1020). 

NOTE : The flashing indication of the LGC supplies may be disregarded for this test. The 
charts in Table n may be used to determine approximate values for the "XX. X" values of 
C-156 voltage dial settings corresponding to various power supply voltages. 
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6.3.10.2.2 Enter 0001 into R155. Verify and execute. 

6.3.10.2.3 Enter 1111 into R154. Verify and execute. 

6.3.10.2.4 Enter in C-156 ±XX. X001114. (Enter a value for XX. X which will adjufet the +14V 
power supply (GO 1020) aa monitored on the CRT, to 12.2 (+0.3, -0) vdc. See Table II). Execute. 

6.3.10.2.5 Enter in C>156 ±XX. X001124 (Enter a value for XX. X which will adjust the +4V power 
supply (GG 1030) as monitored on the CRT, to 3.5 (40.15, -0) vdc. See Table II). Execute. 

6.3.10.2.6 On K-148 press ERROR RESET. 

6.3.10.2.7 On K-148 initiate LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

Wait 200 seconds. Verify RESTART lamp on the D6KY is not lit 


TABLE I 


JDC 

PARAMETER 

VALUE 

16236 

BDX 


16236 

ADSRAX 


16237 

ADIAX 


16239 

BDY 


16239 

ADSRAY 


16240 

ADIAY 


16242 

BDZ 


16242 

ADSRAZ 


16243 

ADIAZ 



6.3.10.2.8 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lighted. 

6.3.10.2.9 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to ON. Press 
ERROR RESET. Perform the following DSKY operations 


VERB 21 NOUN 27 ENTR 
77767 ENTR 
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6.2.10.2.10 Enter in 0156 (±) XX. X001114 (Enter a mine for XX. X which will adjust the +14V 
power supply <GG 1020) as monitored on the CRT. to 16.4 (+0, -0.4) vdc. See Table n Execute. 

6.3.10.2.11 On K-148 press ERROR RESET. Watt 200 eeconds. Verify RESTART lamp on 
DSKY is not lighted. 

6.3.10.2.12 On the PSA Adapter Module plaoe INHIBIT VOLTAGE PAIL ewttch to OFF. Verify 
RESTART lamp on the DSKY is lighted. Set the INHIBIT VOLTAGE FAIL ewitch to ON. Press 
ERROR RESET. Perform the following DSKY operations 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6.3.10.2.13 Enter in C-156 ±XX. X001124 (Enter a value far XX. X which will adjust the 4V 
power supply (GG 1030) as monitored on the CRT. to 4.7 (+0, -0.2) vdc. See Table II). Execute. 

6.3.10.2.14 On K-148 press ERROR RESET. Whit 200 seconds. Verify RESTART lamp on 
DSKY is not lit. 

6.3.10.2.15 On the PSA Adapter Module plaoe INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lit. Set the INHIBIT VOLTAGE FAIL switch to ON. Press 
ERROR RESET. Perform the following DSKY operations: 

* VERB 21 NOUN 27 ENTR 
77767 ENTR 

6.3.10.2.16 Enter in C-156 (a) XX. X001114 (Enter a value for XX. X which will adjust the 14V 
power supply (GG 1020) as monitored on the CRT, to 12.2 (+0.3, -0) vdc. See Table II). Execute. 

6.3.10.2.17 On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART lamp on 
DSKY is not lighted. 

6.3.10.2.18 On the PSA Adapter Module plaoe INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lighted. 

6.3.10.2.19 On R-154 enter 0000. Execute 

6.3.10.2.20 On R-155 enter 0000. Execute 

6.3.10.2.21 On K-148 terminate the LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.3.10.2.22 On K-148 press ERROR RESET. 
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6.3.11 LGG Clock Frequency Test ' 

6.3.11.1 Insure tl»t LGC Operate power has been applied for a minimum of 10 minutes before 
performing this test. 

0.3.11.2 Verify that the counter is connected to the 3.2 kc signal on the hardline. 

0 . 3 . 11. 3 Insure that the counter has been warming up for a minimum of 30 minutes. 

6.3.11.4 On the oounter, 

Set the FUNCTION switch to: MAN 8TART 

Set the TIME BASE switch to: IpS TIME UNIT/COUNT 

Set the SENSITIVITY control to: CHECK 

6.3.11.5 Verify proper oounter operation. 

6.3.11.6 Set the FUNCTION switch to REMOTE OR TIME INTERVAL. 

6.3.11.7 Plug in the Preset unit and set: 

< MODE switch to PRESET 
N switches to 96000 

6.3.11.8 Turn SAMPLE RATE control fully clockwise (HOLD). Whit 35 seconds for counter 
display to fill. 

6.3.11.9 Start counting by depressing RESET switch on counter. 

6.3.11.10 After approximately 30 seconds, read and record counter display. 

6.3.11.11 Repeat steps 6.3.11. 9 and 6.3.11.10 9 times. 

6.3.11.12 The average of the 10 previous readings shall be 30.000000*0.000060 seconds. 

6.3.11.13 Insure that the System is not in IMU Operate. 

6.3.11.14 Perform the following DSKY operations 

VERB 21 NOUN 10 ENTR 
00013 ENTR 

02000 ENTR 

Press and hold the ST BY pushbutton on the DSKY for 3 seconds. Verify the Standby lamp is lighted. 
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3.3.11.15 Repeat steps 6.3.11.3 through 3.3.11.12. 

3.3.11.13 Press and hold the STBY pushbutton on the DSKY for 3 seconds. Verily the Standby 
lamp is not lighted. 

3.3.11.17 On the Computer Control and Reticle dimmer assembly, press and hold MARK X 

pushbutton. * 

3.3.11.18 On the DSKY observe 

VERB 05 NOUN 31 ' , 

Row 1-00112 

Prog Alarm lamp is lighted 

Press Error Reset 

3.3.11.18 Enter the following on K-148 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

3.3.11.20 Observe that DSKY Row 1 displays 00004. 

6.3.11.21 Release MARK X pushbutton 

3.3.11.22 Observe that DSKY Row 1 displays 00000. 

6.3.11.23 Press and hold the MARK Y pushbutton on the Computer Control and Reticle Dimmer 
Assembly. 

3.3.11.24 Observe that DSKY Row 1 displays 00010. 

3.3.11.25 Release MARK Y pushbutton. 

3.3.11.23 Observe that DSKY Row 1 displays 00000. 

3.3.11.27 Press and hold the REJECT pushbutton on the Computer Control and Reticle Dimmer 
Assembly. 

3.3.11.28 Observe that DSKY Row 1 displays 00020. 

6.3.11.28 Release the REJECT pushbutton. 

6.3.11.30 Observe that DSKY Row 1 displays 00000. 

49 


48 




.. ' ■■■.... ^ ■ ■ ] 

APOLLO GAN Specification 
ND1002323 REV A 


6.3.11.31 On the DSKY perform the following operation 
VERB 36 ENTR 

6.3.11.32 On the Computer Control and Reticle dimmer assembly, rotate the RETICLE BRIGHT¬ 
NESS control to its minimum light intensity position. View through the AOT and verify that the 
reticle lamp is off. 

6.3.11.33 While viewing through the AOT, slowly rotate the RETICLE BRIGHTNESS control to 
increase the reticle brightness until a stop is reached. Observe that the reticle brightness has 
increased in intensity. Return RETICLE BRIGHTNESS control to off state. 

6.3.12 Gimbal Friction Test 

6.3.12.1 Inner Gimbal Friction Test 

6.3.12.1.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Whit 3 seconds 
VERB 41 NOUN 20 ENTR 
. +00000 ENTR 
+00000 ENTR 
+00000 ENTR 

6.3.12.1.2 On the CRT, verify CDU X, CDU Y, CDU Z Indicate +00000 (+00200). 

6.3.12.1.3 Set up Analog Recorder to monitor the following signals: 

. ME AS. NO. SIGNAL NAME 

a. GG2110 IG Torque Motor Current 

b. GG2106 IG Servo Error Total 

o. GG2107 IG Servo Error In Phase 

d. GG2112 IG lx Resolver Sine 

. e. GG2113 IG lx Resolver Cosine 

f. GG2220 IG CDU Fine Error 

g. GG1201 IMU 28V 1% 800 CPS 

6.3.12.1.4 Set up Analog Recorder to monitor the following signals: 

ME AS. NO. SIGNAL NAME 

£. 002300 PIPA TEMP 

b. GG2301 IRIG TEMP 

0. GG1520 +28 VDC LGC OPR BUS£ 


<u 

00 
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6.3.12.1.9 After 10 second! has elapsed since step 6.3.12.1.1, enter the following into 
K-148: 

VERB 21 NOUN 01 ENTR 
00403 ENTR 
00000 ENTR 

6.3.12.1. • Verify on CRT, DSKY display 

VERB 21 NOUN 01 
R1 * 00000 

R3 - 00403 

6.3.12.1.7 On K-148 enter the following sequence: 


NOUN 15 ENTR 

00000 ENTR ENTR (Push ENTR pushbutton twice) 

Verify Rl* +00000 
37777 ENTR ENTR 
Verify R1 * 37777 
, 37743 ENTR ENTR 
Verify R1 * 37743 
00000 ENTR ENTR 
Verify R1 « 00000 
00000 ENTR (once) 

Verify R1 * 00000 

6.3.12.1.8 Start analog recorders using a chart speed of 10 mm/sec (10 - 360* TORQUE) 

6.3.12.1.9 On K-148 enter the following sequence: 


VERB 42 ENTR 
VERB 33 ENTR 

6.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current signal (GG2110) 
drops to a quiescent level (approximately 12 minutes), stop the recorders. 

6.3.12.1.11 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Watt 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

6.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate +00000 (±00200). 


i , 

51 
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6.3.12.1.13 After 10 seconds has elapsed since step 6.3.12.1.11 enter the following sequence 
into K-148: 


VERB 21 NOUN 01 ENTR 
00403 ENTR . 

00000 ENTR 

§.8.12.1.14 Verify on CRT, DSKY display 


VERB 21 NOUN 01 
R1 00000 

R3 00403 

§. 3.12.1. IS On K-148 enter the following sequence: 


NOUN 15 ENTR 
00000 ENTR 
Verify R1 * 00000 
40000 ENTR 
Verify R1 - 40000 
40034 ENTR 
Verify R1 - 40034 
00000 ENTR 
Verify R1 * 00000 
00000 ENTR 
Verify R1 - 00000 


ENTR (Press ENTR pushbutton twice) 

ENTR 

ENTR 

ENTR 

(onoe) 


6.3.12.1.16 Start analog recorders using a chart speed of 10 mm/sec (K3 +360* TORQUE) 


6.3.12.1.17 On K-148 enter the following sequence 


, VERB 42 ENTR 
VERB 33 ENTR 

6.3.12.1.18 Monitor analog recorder. When the IG Torque Motor Current signal (GG2110) 
drops to a quiescent level (approximately 12 minutes), stop the recorders. 


6.3.12.2. Outer Gtrnbal Friction Test 

6.3.12.2.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Whit 3 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 


Sc 

81 
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6.3.12.2.2 On the CRT, verify CDU X, CDU Y, CDU Z Indicate +00000 (*00200). 

6.3* 12.2. S Set up analog recorder te moitor the' iMlInriagilo'.vtn': 

MEA8.NO. SIGNAL NAME 

a. GG2167 OG Servo Error In Fhaee 

b. QQ2170 OG Torque Motor Current 

e. GG2166 OG Servo Error Total 

. d. GG2280 OG CDU Fine Error 

e. GG2172 OG lx Resolver Sine 

i. GG2173 OG lx Resolver Cosine 

6.3.12.2.4 After 10 seconds has elapsed since step 6.3.12.2.1 enter the following sequence 
into K-148: 

VERB 21 NOUN 01 ENTR 

00403 ENTR 

37777 ENTR 

6.3.12.2.8 Verify®* CRT, DCBCY display 

VERB 21 NOUN 01 

R1 37777 

R3 00403 

6.3.12.2.6 On K-148 enter the following sequence: 

NOUN 16 ENTR 

377433 ENTR ENTR (Press ENTR pushbutton twice) 

Verify R1 - 37743 
00000 ENTR ENTR 

Verify R1 - 00000 
00000 ENTR ENTR 

Verify R1 - 00000 
00000 ENTR ENTR 

Verify R1 - 00000 
00000 ENTR (onoe) 

Verify R1 - 00000 

6.3.12.2.7 Start analog recorders using a chart speed of 10 mm/sec. (OG - 360* TORQUE) 


53 
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6.3.12.2.1 On K-148 enter the following sequence: 

VERB 43 ENTR 
VERB 33 ENTR 

f. 3.12.2.3 Monitor analog recorder. When the OG Torque Motor Current signal (GG2170) 
drops to a quiescent level (approximately 12 minutes) stop the recorders. 

6.3* 12.2.10 On K-148 enter the following sequence: 

. VERB 40 NOUN 20 ENTR Whit 3 seconds , 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
• +00000 ENTR 

6.3.12.2.11 On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (*>0200). 

6.3.12.2.12 After 10 seconds has elapsed since step 6.3.12.2.10, enter the following sequence 
into K-148. 

N_ 

VERB 21 NOUN 01 ENTR 
00403 ENTR 
40000 ENTR 

6.3.12.2.13 Verify on CRT, D6KY display. 

VERB 21 NOUN 01 
R1 40000 

R3 00403 

6.3.12.2.14 On K-148 enter the following sequence: 


NOUN 15 

ENTR 


40034 

ENTR 

ENTR 

Verify R1 - 

40034 


00000 

ENTR 

ENTR 

Verify R1 - 

00000 


00000 

ENTR 

ENTR 

Verify R1 ■ 

00000 


00000 

ENTR 

ENTR 

Verify R1 - 

00000 


00000 

ENTR 

(one.) 

Verify Rl- 

00000 



ry 


M 
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6.3.12.2.18 Start analog recorder! using a chart speed of 10 mm/sec (OG +360* TORQUE) 

6.3.12.2.16 On K-148 enter the following sequence 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.2.17 Monitor analog recorder. When the OG Torque Motor Current signal (GG2170) 
drops to a quiescent level (approximately 12 minutes) stop the recorders. 

6.3.12.3 Middle Glmbal Friction Test 

6.3.12.3.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Walt 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+06750 ENTR 

6.3.12.3.2 On the CRT, verify CDU X - +00000+00200, CDU Y - +00000+00200, and CDU Z - 
+06750+00200. 


6.3.12.3.3 Set up analog recorder to monitor the following: 


ME AS. NO. 


SIGNAL NAME 


a. 

GG2136 

b. 

GG2137 

c. 

GG2150 

d. 

GG2143 

e. 

GG2250 

f. 

GG2142 


MG Servo Error Total 
MG Servo Error In Phase 
MG Torque Motor Current 
MG lx Resolver Cosine 
MG CDU Fine Error 
MG lx Resolver Sine 


6.3.12.3.4 After 10 seconds have elapsed since step 6.3.12.3.1, enter the following sequence 
into K-148: 


VERB 21 

00403 

00000 


NOUN 01 ENTR 

ENTR 

ENTR 
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6.3.12.3.5 Verify on CRT, D6KY display 


VERB 21 

NOUN 01 


Rl- 

00000 


R3- 

00403 


12.3.6 On K-148 enter the 

I 

1 

NOUN 15 

ENTR 


00000 

ENTR 

ENTR (Press ENTR pushbutton twice) 

Verify R1 - 

00000 


00000 

ENTR 

ENTR 

Verify R1 - 

00000 


00000 

ENTR 

ENTR 

Verify R1 » 

00000 


14000 

ENTR 

ENTR 

Verify Rl- 

14000 


00000 

ENTR 

(once) 

Verify Rl- 

00000 



6.3.12.3.7 Start analog recorders using a chart speed of 10 mm/sec. (MG - 135* TORQUE) 

6.3.12.3.8 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.8 Monitor analog recorder. When MG Torque Motor Current (GG2140) drops to a 
quiescent level (approximately 6 minutes), stop the recorders. 

6.3.12.3.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

•*>00000 ENTR 

+00000 ENTR 

+06750 ENTR 

6.3.12.3.11 On the CRT, verify CDU X • +00000*00200, CDU Y * +00000*00200, and CDU Z « 
-06750*00200. 


ft 


M 
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6.3.13.3.13 After 10 seconds has elapsed since step 6.3.13.3.10, enter the following sequence 
into K-148: 

VERB 31 NOUN 01 ENTR 

00403 ENTR 

00000 ENTR 

0.3.13.3.13 On the CRT, D8KY display verify: 

VERB 31 NOUN 01 

R1 - 00000 

R3 - 00403 

i. 3.13.3.14 On K-148 enter the following sequence: 


NOUN 15 

ENTR 


00000 

ENTR 

ENTR (Press ENTR pushbutton twice) 

Verify R1 « 

00000 


00000 

ENTR 

ENTR 

Verify R1 * 

00000 


00000 

ENTR 

ENTR 

Verify R1 - 

00000 


63777 

ENTR 

ENTR 

Verify R1 - 

6: 68777 


77777 

ENTR 

(once) 

Verify El - 

77777 



6.3.12.3.15 Start analog recorders using a chart speed of 10 mm/sec. (MG +135* TORQUE) 

6.3.12.3.16 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.17 Monitor analog recorder. When the MG Torque Motor Current signal (GG2140) 
drops to a quiescent level (approximately 6 minutes) stop the recorders. 

6.3.12.3.18 On K-148 enter the following sequence: 


VERB 41 

NOUN 20 ENTR 

••>00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 


5 7 

#» 



APOLLO G*N Specification 
ND1002323 REV A 


6.3.12.4 Teat Analyst* 

6.3.12.4.1 Remove the strip charts from analog recorders 

6.3.12.4.2 Examine each trace carefully to detect any sharp discontinuities of the traces. 
Disregard all transients less than 0.5 second (5 mm) on any Torque Motor Current signal. 
Disregard all transients less than 0.2 second (2 mm) on any CDU Fine Error signal. 

6.3.12.4.3 No Torque Motor Current signal on (GG2140, GG2170, GG2110) shall ever exceed 
(0.125) amp. Sensitivity on recorder is 20 ma/division. 

6.3.12.4.4 No CDU Fine Error on (GG2220, GG2280, GG2250) shall ever exceed (. 070) volte. 
Sensitivity on recorder is 50 mv/dtvtsion. 

6.3.13 Stabilisation Loop Step Response Test 

6.3.13.1 IG Response Test 

6.3.13.1.1 On K-148 enter the following sequences 


VERB 40 

NOUN 20 

ENTR 

Wait 3 seconds 

VERB 41 

NOUN 20 

ENTR 


+00000 

ENTR 



+00000 

ENTR 



+00000 

ENTR 




6.3.13.1.2 On CRT, verify IQ JjfG, and OG gimbal angles are between 358 and 002. 

6.3.13.1.3 Set up analog recorder to monitor the following: 


MEAS NO. 

SIGNAL NAME 

a. 

GG2110 

IG Torque Motor Current 

b. 

GG2106 TG 

IG Servo Error Total 

c. 

GG2107 IG 

IG Servo Error In Phase 

d. 

GG2112 

IG IX resolver Sine 

e. 

GG2113 

IG IX Resolver Cosine 

f. 

GG2220 

IG CDU Fine Error 

8- 

GG1201 

IMU 28V 1 PCT 800 CPS 


6.3.13.1.4 On K-148 Initiate FINE ALIGN by entering the following sequence: 


VERB 42 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 
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•.3.13.1.5 Ob the CRT verify CDU X, CDU Y and CDU Z indicate +00000*00200. 

CAUTION: If the transient! caused by the subsequent step input do not damp out within 
15 seconds, remove IMU Operate Power. 

5.3.13.1. • Enter 1000 into R-8TART 155. 

6.3.13.1.7 Press XEQ/SEAL pushbutton on R-155 to enter the DC step voltage into the IG 
stabilisation loop. 

5.3.13.1.3 Prepare to start analog recorder at a chart speed of 100 mrn/sec. (IG RESPONSE 
TEST) 

6.3.13.1.1 Enter 0000 into R-8TART 155. Start analog recorder.^ Ptfsas the XEQ/SEAL 'S?A L 
pushbutton to remove the step input to the IG stabilisation loop. 

5.3.13.1.10 After the transient on the recorder has died out, stop the recorder. 

5.3;13.1.11 T Prom the Servo Error In Phase signal recorder trace measure the time interval 
(Tl, Fig. 3) between the removal of the step input to the point at which the trace settles to within 
5 percent of the step magnitude (A, Fig. 3). The period Tl, shall not exceed 0.1 second and the 
trace shall have no more than 3 overshoots. 

5.3.13.3 MG Response Test 

5.3.13.2.1 Set up analog recorder to monitor the following: 


MEAS. NO. 

SIGNAL NAME 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2137 

MG Servo Error in Phase 

o. 

GG2140 

MG Torque Motor Current 

d. 

GG2143 

MG IX Resolver Cosine 

e. 

GG2250 

MG CDU Fine Error 

f. 

GG2142 

MG IX Resolver Sine 

g. 

GG1201 

IMU 28V 1% 800 ops 


6.3.13.2.2 On the CRT, verify CDU X, CDU Y and CDU Z indicate +00000 (±00200). 

CAUTION : If the transients caused by the subsequent step input do not die out within 
15 seconds, remove IMU Operate power. 



APOLLO GftN Specification 
ND1002323 REV A 


3.3.13.2.3 Enter 0100 into R-8TART 155. PnM XEQ/SEAL paste) totes on 1-155 to to 
outer the DC step voltage into tbe MO etablltaattea loop. 

3.3.13.2.4 Prepare to start analog recorder at a ohart speed of 100 mm/see. (MO RESPONSE 
TE8T). 

3.3.13.2.5 Enter 0000 Into 1-8TART 155. Start analog recorder* Press XEQ/SEAL 
pushbutton te remove the step input to the MO stabilisation loop. 

3.3.13.2.3 After tbs transient en the reoorder has died out, stop the recorder. 

3.3.13.2. T Prom tbs Servo Error In Phase signal reoorder trace measure the time Interval 
(T1 Fig. 3) b et w e en the removal of tbe step input to the point at which tbe trace settles to within 
3 percent of the step magnitude (A, Fig 3). The period, Tl, shall not exceed 0.1 seconds and tbe 
trace shall have no metre than 3 overshoots. 

3.3.13.3 OG Response Test 

3.3.13.3.1 Set up analog recorder to monitor the following: 


ME AS. NO. 

SIGNAL NAME 

a. 

OG2137 

OG Servo Error b Phase 

b. 

OG2170 

OG Torque Motor Current 

c. 

GG2163 

OG Servo Error Total 

d. 

QG2280 

OG CDU Fine Error 

e. 

OG2172 

OG IX Resolver Sine 

L 

OG2173 

OG IX Resolver Cosine 

f. 

GG1201 

IMU 23V 1% 800 ope 


3.3.13.3.3 On tbs CRT, verify CDU X, CDU T and CDU Z indicate +00000 (*00200). 

CAUTION : If the transients caused by tbs subsequent step input do not die out within 15 
seconds, remove 1MU operate power. 

3.3.13.3.3 Enter 0010 into R-8TART 155. Press XEQ/SEAL pushbutton on R-155 to enter tbs 
DC step voltage into the OG stabilization loop. 

6.3.13.3.4 Prepare to start analog recorder St a chart speed of 100 mm/sec. (OG RESPONSE 
TEST). 


3.3.13.3.5 Enter 0000 Into R-155. Start analog recorder. Press XEQ/SEAL pushbutton to 
remove tbe step input to the OG stabilization loop. 

6.3.13.3.3 After the transient on the reoorder has died out, stop the recorder. 
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6.3.13.3.7 From tike Servo Error In Phase signal recorder trace, measure the time interval 
(Tl, Fig 3) between the removal of the step input to the point at which the trace settles to within 
5 percent of the step magnitude (A, Fig 3). The period, Tl, shall not exceed 0.1 second and the 
trace shall have no more than 3 overshoots. 

6.3.13.3.8 On K-148 enter the following sequenoe: 

VERB 41 NOUN 20 ENTR 

•*-00000 ENTR 

400000 ENTR 

400000 ENTR 


Step Out 



TYPICAL STAB LOOP RESPONSE TO STEP INPUT 


flGURE 3 




APOLLO GAN Specification 
ND1002323 REV A 


6.3.14 G4N Fine Alignment Test 

6.3.14.1 On K-148 enter: 

VERB 01 NOUN 10 ENTR 

00003 ENTR 

6.3.14.2 Record CRT, DSKY Row 1 display as AAAAA and the time of day. 

6.3.14.3 On K-148 enter: 


VERB 21 

NOUN 06 

ENTR 

01300 


ENTR 

AAAAA 


ENTR 

VERB 06 

NOUN 02 

ENTR 

01300 

ENTR 



6.3.14.4 Record CRT DSKY Row 1 display as 4BBBBB 

6.3.14.5 Perform the following calculations: 

a. BBBBBX 5.12 , CCCC.C Contents of high order scalar register in hours. 

3600 

b. 2S.S- CCCC.C -DDDD.D Tto. left to high order scalar register until orerflow. 

o. DDDD. D + time of day recorded la etep 3 ■ time of day at which high order scalar 
register will overflow. 

6.3.14.6 If the time of day is within 12 minutes of that time calculated in 6.3.14.5. c when about 
to complete step 6.3.14.30 wait until that time calculated in c has passed and then proceed. 

NOTE: Use of Dioptometer is required far all optical sightings using AOT. 

6.3.14.7 On K-148 enter: 

VERB 57 ENTR 

00003 ENTR 

6.3.14.8 Verify CRT DSKY display as: 

VERB 06 NOUN 61 (Flashing) 

R1 * +13500 (SM Azimuth) 

R1 * +40.748 (Site Latitude) 


NOTE: If R1 and R2 indications are correct proceed to step 6.3.14.10. 
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6.3.14.9 On K-148 enter: 

VERB 21 ENTR 

+13500 ENTR 

VERB 22 ENTR 

+40748 ENTR 

6.3.14.10 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT DSKY display 

VERB 21 NOUN 30 (Flashii«) 

6.3.14.11 On K-148 enter: 

0000X ENTER (Test position, either 1 or 2) 

00000 ENTR (Use AOT) 

Observe on CRT DSKY display: 

VERB 06 NOUN 61 (Flashing) 

Disregard Row 1, 2, and 3 indications 

6.3.14.12 On K-148 enter: 


VERB 21 

ENTR 

+XXX.XX 

ENTR (L tgt. true azimuth from 6.3.15.1.14) 

VERB 22 

ENTR 

+XXX.XX 

ENTR (L tgt. elevation from 6.3.16.1.3) 

VERB 23 

ENTR 

00001 

ENTR (L tgt. number) 

VERB 33 

ENTR 

Observe on CRT DSKY display: 

VERB 06 

NOUN 61 (Flashing) 

Disregard Row 1, 

2 and 3 indications. 

6.3.14.13 On K-148 enter: 

VERB 21 

ENTR 

+XXX.XX 

ENTR (F tgt. true azimuth from 6.3.15.1.14) 

VERB 22 

ENTR 

+XXX.XX 

ENTR (F tgt. elevation from 6.3.15.1.12) 

VERB 23 

ENTR 

00002 

ENTR (F tgt. number) 

VERB 33 

ENTR 


<63 
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Observe on CRT DSKY display: 

VERB 51 (flashing) 

R1 - 00001 

6.3.14.14 On Computer Control and Rettcle Dimmer Assembly, press MARK X pushbutton. 
Observe on DSKY display: 

VERB 21 NOUN 30 (Flashing) 

6.3.14.15 On DSKY press ENTR 
Observe on DSKY display: 

VERB 21 NOUN 43 (Flashing) 

6.3.14.16 On DSKY enter: 

00001 ENTR (L Detent Code) 

Observe on DSKY display 

VERB 21 NOUN 42 (Flashing) 

6.3.14.17 Set AOT to "L" position 

6.3.14.18 Rotate AOT control knob until the oenter of the L tgt reticle is super imposed between 
the double Y reticle. Record AOT counter value as LY XXX. XX. 

6.3.14.19 Relate AOT control knob until the oenter of the L tgt reticle is superimposed between 
the double lines of the SPIRAL reticle. Record AOT counter value as LS XXX. XX. 

6.3.14.20 On DSKY enter: 

AXXX.XX ENTR (value of LY) 

Observe on DSKY display: 

VERB 22 NOUN 42 (Flashii«) 

6 . 3.14.21 On DSKY enter: 

AXXX.XX ENTR (Value of LS) 

Observe on DSKY display: 

VERB 51 (Flashing) 

R1 - 00002 
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6. 9 . 14 .22 On Computer Control and Reticle Dimmer Assembly, preea MARK X pushbutton. 
Observe on DSKY display: 

VERB 21 NOUN 30 (Flashing) 

8. 9 . 14 .23 On DSKY press ENTR. Observe on DSKY display: 

VERB 21 NOUN 43 (Flashing) 

6.3.14.24 On DSKY enter: 

00002 ENTR (F Detent Code) 

Observe on DSKY display: 

VERB 21 NOUN 42 (Flashing) 

6.3.14.25 Set AOT to 'T' position 

6.8.14.26 Rotate AOT control knob until the center of the F tgt. reticle is superimppeed 
between the double Y reticle. Record AOT counter value as FY XXX. XX. 

6.3.14.27 Rotate AOT control knob until the center of the F tgt. reticle is superimposed between 
the double lines of the SPIRAL reticle. Record AOT counter value as FS XXX. XX. 

6.3.14.28 On DSKY enter: 

4XXX.XX ENTR (value of FY) 

Observe on DSKY display: 

VERB 22 NOUN 42 (Flashing) 

6.3.14.29 On DSKY enter: 

4XXX.XX ENTR (value of FS) 

NOTE: Watt until DSKY display indicates VERB 51 (Flashing) R1 - 00001 before proceeding. 

NOTE: Before completiig step 6.3.14.30 check time of day to verify that the high order scalar 
will not overflow within the next 12 minutes. 

6.3.14.30 Repeat steps 6.3.14.14 through 6.3.14.29. 
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6.3.14.31 In approximately 7 minutes, observe on CRT D6KY display and record. 
VERB 06 NOUN 66 (Hashing) 

R1 - XXXXX (Where number part of Y sm misalignment about Z 8m ) 

R2 * .XXXXX (Fractional number part of Yam misalignment about ZsmO 

6.3.14.33 On K-148 enter. 

VERB 33 ENTR 

Observe on CRT D6KY display and record: 

VERB 06 NOUN 66 (Hashing) 

Rl< m XXXXX (Whole number part of Z m misalignment about Ysm) 

R2 - .XXXXX (Fractional number part of Z am misalignment about Y sm ) 

6.3.14.33 On K-148 enter: 

VERB 36 ENTR 

Press ERROR RESET 

6.3.14.34 Repeat steps 6.3.14.7 through 6.3.14.30. 

6.3.14.35 In approximately 7 minutes, observe on CRT D8KY display and record: 

VERB 06 NOUN 66 (Flashing) 

R1 - XXXXX (Whole number part of Xsm misalignment about Yarn) 

R2 * .XXXXX (Fractional number part of Xsm misalignment about Ysm) 

6.3.14.36 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT DSKY display and record: 

VERB 06 NOUN 66 (Flashing) 

R1« XXXXX (Whole number part of Yam misalignment about Xsm) 

R2 * .XXXXX (Fractional number part of Ysm misalignment about Xsm) 

6.3.14.37 On K-148 enter: 

VERB 36 ENTR 

Press ERROR RESET 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 


. U* 
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t. 3.14.38 Results. The PIPA bias determined previously in the IMU Performance Test 
(6.3.9) must be subtracted from the resultant data of the test. 

8.3.14.38.1 T PIPA misalignment 

R1 R2 

About Z axis (from 6.3.14.31) - *XXXXX. XXXXX *sec 
Less Y PIPA bias (from 6.3.9) «-(*XXXXX. XXXXX)^sec 

Y PIPA misalignment about Z axia_=---*ec 

This value shall not exceed *340 sec 

6.3.14.38.2 Z PIPA misalignment 

R1 R2 ^ 

About Y axis (from 8.3.14.32)* *XXXXX. XXXXX sec^ 

Less Z PIPA bias (from 6.3.9) * * (iXXXXX. XXXXIQsec 

Z PIPA misalignment about Y axis * a--sec 

This value shall not exceed *240 sec 

6.3.14.38.3 Z PIPA misalignment 

R1 R2 

About Y axis (from 6.3.14.35) * *XXXXX. XXXXX sec 
Less X PIPA bias from (6.3.9) - -<*XXXXX. XXXXX) sec 

X PIPA misalignment about Y axis^ a—— — - sec 

This value shall not exceed *340 sec 

6.3.14.38.4 Y PIPA misalignment 


Ri R2 ^ 

About X axis from 3.14.36> - *XXXXX. XXXXX sec 
Less Y PIPA bias (from 6.3.9) - -(*XXXXX. XXXXX) sec 

Y PIPA misalignment about X axis * *-* *-aob 

This value shall not exceed *340 sec 

6.3.15 AOT Functional Accuracy Test 

NOTE: Use of a Dioptometer is required when sighting through AOT. 

6.3.15.1 Determination of Detent Angle Reference. 

NOTE: The included angles between targets LOS shall be known to *10 arc seconds. The elevation 
of each target LOS shall be known to *15 arc seconds. 

6.3.15.1.1 Place AOT in L detent position. 

NOTE: Communication between AOT and target theodolite operators is required. 
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6.3.15.1.2 While Tie wing through AOT, instruct the target L operator to translate (vertically 
and laterally) and rotate (in azimuth and elevation) target L, until the target reticle appears in 
the lower right quadrant of the AOT field of view. 

MOTE: The target theodolite base must be level when alignment is achieved. 

6.3.15.1.3 Upon alignment, zero the azimuth dial and record the elevation indication of target 
L as f|. 

6.3.15.1.4 Place AOT in R detent position. 

6.3.15.1.5 While viewing through AOT, instruct the target R operator to translate (vertically 
and laterally) and rotate (in azimuth and elevation) target R, until the target reticle appears in 
the lower left quadrant of the AOT field of view. 

6.3.15.1.6 Rotate the AOT control knob clockwise until the center of the target reticle is 
superimposed between the double Y reticle. Read and record the target R elevation dial indication 
as 4g. Zero the target R azimuth dial. Record AOT dial indication as RY - XXX. XX. 

6.3.15.1.7 Rotate the AOT control knob until the center of the target reticle is superimposed 
between the double SPIRAL lines of AOT reticle. Record AOT dial indication as KS - XXX. XX. 

6.3.15.1.8 Collimate L and R targets on each other, record each target azimuth with each target 
LOS leveled. 

Target L as - ^1, Target R as * 

6.3.15.1.9 Place the AOT in r detent position. 

6 . 3.16.1.10 Move the R target theodolite to a position In front of the AOT 7 detent position. 

(The target shall now be referred to 6s theF target). 

6.3.15.1.11 While viewii* throi«h the AOT, instruct the target F operator to translate 
(vertically and laterally) and rotate(ln azimuth and elevatioi) target F until the center of the 
target reticle appears in the center of the AOT reticle. 

6.3.15.1.13 Upon alignment, zero the azimuth dial and record the elevation indication Of target 
Fasfe. 

6.3.15.1.13 Collimate L and F targets on each other, record each target azimuth with each 
target LOS leveled. Target F as * 

6.3.15.1.14 Determine the true azimuth of targets L and F with respect to the AOT. The 
target azimuth shall be known to within 0.5 arc degrees. 

6.3.15.1.15 Rotate the F target in azimuth and elevation to the specified and recorded angles 
of 6.3.15.1.12. 
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6. 3 . 15.1. It Rotate the L target in aatmoth and elevation to the specified and reoorded angles 
of 5. 3. 15.1.13. 


5.3.15.1.17 Calculate the values of the included angles b e t w een target L and F as Xi and targets 
L and R as Xfe. 

Xl “ e**' 1 f »1* h •«* H * oo» oo. 

Xa - h •!* «>• 

Where: cC 1 * as value, step 5 . 3.16.1.3 
value, step 6.3.15.1.13 
- as value, step 5.3.15.1.3 

3.3.15.3 Computer Loading of Detent Calibration Data 
3.3.15.3.1 On K-148 enter: 


VERB 31 

NOUN 03 

ENTR 

01462 


ENTR 

XXX. XX 


ENTR (Detent L as data) 
ENTR 

01463 


ENTR 

XXX. XX 


ENTR (Detent F as data) 
ENTR 

01464 


ENTR 

XXX. XX 


ENTR (Detent R as data) 
ENTR 

01466 


ENTR 

XXX. XX 


ENTR (Detent L EL data) 
ENTR 

01466 


ENTR 

XXX. XX 


ENTR (Detent F EL data) 
ENTR 

01467 


ENTR 

XXX. XX 


ENTR (Detent R EL data) 

jiimr 


*2 W^l ♦ }Jf 
♦8 00. [l80-< o',+<*].:>] j 


3.3.15.3 AOT Measurement o3JX£ 
3.3.15.3.1 On K-148 enter: 


VERB 57 ENTR 

00012 ENTR 

Observe VERB 51 flashing and R1 ■ 00001 on CRT DSKY display. 


33 
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6. 3 . 15 . s. 2 On Computer Control and Reticle Dimming Assembly press MARK X pushbutton. 
Observe VERB SO displayed on CRT D 8 KY display. 

6.3.15.8. S On D 8 KY press ENTR 

Observe VERB 21 NOUN 30 flashing on D 6 KY 

g. S. 15.3.4 On DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 48 flashing 

00001 ' ENTR 

Observe VERB 21 NOUN 42 flashing 

6.3.15.8.5 Set AOT in L detent position. 

6.8.15.8.6 Rotate the AOT control knob clockwise until the center of the target reticle is 
superimposed between the double T reticle. Read and record as LY ■ XXX. XX. 

6.3.15.3.7 Rotate the AOT control knob until the center of the target reticle is superimposed 
between the double SPIRAL lines of AOT reticle. Record AOT dial indication as LS XXX. XX. 

6.3.15.3.8 On D 8 KY enter: 

4XXX.XX ENTR (LY from 6.3.15.3.6) 

Observe VERB 22 NOUN 48 flashing 
AXXX.XX ENTR (L 8 from 6.3.15.3.7) 

Observe VERB 51 flashing and R1 - 00002. 

6.8.15.8.9 On Computer Control and Reticle Dimming Assembly, press MARK X pushbutton. 
Observe VERB 50 displayed. 

6 . 8 . 15.3.10 On DSKY press ENTR 

Observe VERB 21, NOUN 30 flashing on DSKY. 

6.3.15.8.11 On DSKY enter: 

00000 ENTR 

Observe VERB 21, NOUN 43 flashing 

00002 ENTR 

Observe VERB 21, NOUN 42 flashing 

6.3.15.3.12 Set AOT in F detent position. 


• 70 - 


76 
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3 . 3.15.3.13 Rotate AOT control knob clockwise until the center of the target reticle is super¬ 
imposed between the double Y reticle. Record AOT dial indication as FY * XXX. XX. 

1.3.15.3.14 Rotate the AOT control knob until the center of the target reticle is superimposed 
between tbs double S reticle lines. Record AOT dial indication as F8 * XXX. XX. 

3.3.15.3.15 On D6KY enter: 

*XXX. XX ENTR (FY from 3.3.15.3.13) 

Observe VERB 22 NOUN 42 flashing 
4XXX.XX ENTR (FS from 3.3.15.3.14) 

Observe VERB 03 NOUN 03, R1 * XI*0.03 degrees. 

3.3.15.4 AOT Measurement of X2 

6.3.15.4.1 On K-148 enter 

VERB 57 ENTR 

00012 ENTR 

Observe VERB 51 flashily and R1 - 00001 on CRT DSKY display 

3.3.15.4.2 On Computer Control and Reticle Dimming Assembly, press MARK X pushbutton. 
Observe VERB 50 displayed on CRT DSKY display. 

3.3.15.4.3 On DSKY press ENTR*. Observe VERB 21 NOUN 30 flashing on DSKY. 

3.3.15.4.4 On DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flash!:* 

00001 ENTR 

Observe VERB 21 NOUN 42 flashing 

4XXX.XX ENTR (LY from 3.3.15.3.3) 

Observe VERB 22 NOUN 42 flashing 
aXXX.XX ENTR (LS from 6.3.15.3.7) 

Observe VERB 51 flashing and R1 - 00002. 

3.3.15.4.5 On Computer Control and Reticle Dimming Assembly, press MARK X pushbutton. 
Observe VERB 50 displayed. 


6.3.15.4.6 On DSKY press ENTR. Observe VERB 21, NOUN 30 flashing on DSKY. 
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SIGNAL 

GO ISM link 4* 
GG 1030 link 4 
GG 1040 liiric 5** 
GG 1070 link 4 
GG 1100 link 4 
GG 1110 link 5 

' GG 1201 link 6 
GG 1202 link 4 
GG 1203 link 4 
GG 1331 link 9 
GG 1500 link 4 
GG 1510 link 4 
GG 1513X link 5 
GG 1520 link 4 
GG 1523X link i 
GG 2001 link 9 
GG 2021 link 5 
GG 2041 link 5 
GG 2106 link 4 
GG 2107 link 5 
GG 2110 link 4 

GG 2110 link 5 

GG 2112 link 5 
GG 2113 link 5 
GG 2121 link 5 
GG 2136 link 4 
GG 2137 link 5 
GG 2140 link 5 

GG 2140 link 5 

GG 2142 link $ 
GG 2143 link 5 
GG 2151 link 6 
GG 2166 link 4 
GG 2167 link 5 
GG 2170 link 4 


APPENDIX I 

MEASUREMENT TOLERANCES 


SIGNAL NAME 

+14 vdc LGC Supply 
+4 vdc LGC Supply 
+120 vdc PIPA Supply 
+4 vdc CDU Supply 
-16 vdc Supply * 

2.5 vdc Telemetry Blue ' 

No. 1 

IMU 28V 800 cpn 1% 

IMU 28V 800 cpn 5% 

IMU 28V 800 cpn 5% 

3.2 kc 28V Supply 1% 

+28 vdc IMU Oper BUR 
+28 vdc IMU STBY BUS 
+28 vdc IMU ST BY/OFF 
+28 vdc LGC Oper BUS 
+28 vdc LGC Operate 
X PIPA S.G. OUT IN PH 
Y PIPA 8.G. OUT IN PH 
Z PIPA S. G. OUT IN PH 
IG Servo Error Total 
IG Servo Error IN PH 
IG Torque Motor Current 

IG Torque Motor Current 

IG IX Renoiver Out-Sins 
IG IX Renoiver Out-Conine 
IG IX Resolver Out-Sine 11* 
MG Servo Error Total 
MG Servo Error IN PH 
MG Torque Motor Current 

MG Torque Motor Current 

MG IX Renoiver Out-Sine 
MG IX Resolver Out-Cosine 
MG IX Resolver Out-Sine 11' 
OG SerrOxError Total 
OG Servo Error IN PH 
OG Torque Motor Current 


GIN LAB TEST 
REQUIREMENT 

14.000.2 vdc 
4.0+0.15 vdc 
120+6.0 vdc 
4.0+0.2 vdc 
-27.5+6.0 vdc 
2.5+0.1 Vdc 

28+0.56V rms 
28+1.4V rmn 
28+2. IV rms 
28.6+0.56V rain 
28.6 -3.5, +5.5 vdc 
28.0-2.5, +5.5 vdc 
28.0+1 vdc 
28.0+4.5, -2.5 vdc 
28.0+1 vdc 

+2.5+0.128V rmn at If 
+2.5+0.128V rmn at If 
42.5+0.128V rmn at If 
0.0+60 MV rms at null 
0.0+60 MV rms at null 
0.5 AMP Max durinf any 
fins Allfu Torque 
0.5 AMP Max durinf any 
fine Align Torque 
19.65+0.98V rmn at 45* 
19.65+0.98V rms at 45* 
5.35+0.27V rms at 11* 

0.0+60 MV rmn at null 
0.0+60 MV rmn at null 
0.5 AMP Max during any 
fine Align Torque 
0.5 AMP Max during any 
fine Align Torque 
19.65+0.98V rms at 45* 
19.65+0.98V rms at 45* 
5.35+0.27V rms at 11* 

0.0+60 MV rms at null 
0.0+60 MV rms at null 
0.5 AMP Max durii* any 
fine Align Torque 


PSAAM AND/OR 
SCA UNCERTAINTY 1% I 

, P f fVLkggAfeS_ 

o% ; 

o% 

i% 

o% 

o% 

o% 

i% 

1.5% 

1.5% 

1 % 

0% 

0 % 

0 % 

0 % 

0% 

3% 

3% 

3% 

1 % 

2% 

0% 

1 % 

2.5% 

2.5% 

2 % 

1 % 

2 % 

0% 

1% 

2.5% 

2.5% 

2 % 

1 % 

2 % 

0% 
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APPENDIX I (Continued) 


sxmii 


SIGNAL NAME 


PSAAM AND/OR 

GAN LAB TEST 8CA UNCERTAINTY |% 

REQUIREMENT OF FULL SCALE _ 


GG 2170 link 5 

2172 link 9 

2173 link 3 
2181 link 5 
2212-link S 

2220 link 4 

2221 link 4 

2249 link 5 

2250 link 4 

2251 link 4 

2279 link 5 ? 

2280 link 4 

2281 link 4 

2300 link 5 

2301 link 4 

2301 link 5 

2302 link 4 

2303 link 4 
3304 link 5 

GG 3305 link 5 

GG 3311 link 4 
GG 3312 link 4 
GG 3321 link 4 
GG 3322 link 4 

GG 3324 link 5 

GG 3325 link 5 

GG 4300 link 4 
GG 6020 link 4 

GG 6020 link 5 

GG 6021 link 4 


OG Torque Motor Current 

OG IX Resolver Out-Sine 
OG IX Resolver Out-Cosine 
OG IX Resolver Out-Sine 11* 
Pitch Attitude Error 
IG CDU Fine Error 
IG CDU Coarse Error 
YAW Attitude Error 
MG CDU Fine Error 
MG CDU Coarse Error 
Roll Attitude Error 
OG CDU Fine Error 
OG CDU Coarse Error 
PIPA Temperature 
IRIG Temperature 
IRIG Temperature 
1MU Heater Current On 
IMU Blower Current On 
RR Shaft IX Resolver Out- 
Sine 

RR Shaft IX Resolver Out- 
Cosine 

RR Shaft CDU Fins Error 
RR Shaft CDU Coarse Error 
RR Trunnion CDU FineiError 
RR Trunnion CDU Coarse . 
Error 

RR Trunnion IX Resolver 
Out-Sine 

RR Trunnion IX Resolver 
Oet-Cesine 
LGC Temperature 
PIPA Calibration Module 
Temperature 
PIPA Calibration Module 
Temperature 
PSA Temperature 


0.5 AMP Max during 
any fine Align Torque 
19.65*0.98V rms at 45* 
19.65*0.98V rms at 45* 
5.35*0.27V rms at 11* . 
5.05*0.5V rms at 17* 

0.0*0.07V rms at null 
0.0*0.68V rms at null 
0.05*0.5V rms at 17* 

0.0*0.07V rms at null 
0.0*0.68V rms at null 
5.05*0.5V rms at null 
0.0*0.07V rms at null 
0.0*0.68V rms at null 
130*2*F in Operate 
135*2*F in Operate 
135*2*F in Operate 
28*1 vdc 
28*1 rdnc 

19.65*0.98V rms at 45* 

19.65*0.98V rms at 45* 

0.0*0.07V rms at null 
0.0*0.68V rms at null 
0.0*0.07V rms at null 
0.0*0.68V rms at null 

19.65*0.98V rms at 45* 

19.65*0.98V rms at 45* 

87.5*42.5*F 
67.5*22.5*F 

67.5*22.5* F 

85*25.0*F 


1 % 

2.5% 

2.5% 

2 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

0 % 

0 % 

2.5% 

2.5% 

1 % 

1 % 

1 % 

1 %>% 

2.5% 

2.5% 

0% 

0% 

0% 

0 % 


^ Link 4 - PSAAM Output Signal 
** Link 5 - SCA Output Signal 
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6.3.15.4.7 On D6KY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashing 

00002 ENTR' 

Observe VERB 21 NOUN 42 flashing 
4XXX. XX ENTR (RY from 6.3.15.1.6) 

Observe VERB 22 NOUN 42 flashing 
4XXX.XX ENTR (RS from 6.3.15.1.7) 

Observe VERB 06 NOUN 03, R1 - X2±0.08 degrees. 
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ADDENDUM 1 
LEM 1 

ADDITION 1: The following procedure will be performed for LEM 1 only. 


I s 

TO 
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6.3.16 Gyrocompasaing Teat 

6.3.16.1 Insure that the IMU Operate power and LOG Operate power has been applied for a 
minimum of one hour and that the IMU Is not In a Glmbal Look condition. 

6.3.16.3 On K-148 enter the following sequence: 

VERB 57 ENTR 

00006 ENTR 

6.3.16.3 VERB 06 NOUN 61 shall flash. 

6.3.16.4 The CRT, D6KY display shall display Launch Azimuth. (Launch Azimuth shall be the 
GAEC Navigator Base Azimuth defined by GAEC). 

6.3.16.5 If value for Row 1 Is correct, proceed to the next step. If value for Row 1 la Incorrect, 
enter the following Into K-146: 

VERB 21 ENTR 

AXXXXX ENTR Correct launch azimuth (GAEC Nav Baae Aa> 

Verify value In Row 1 la correct. 

6.3.16.6 On K-148 enter the following: 

VERB 33 ENTR 

6.3.16.7 VERB 06 NOUN 61 shall flash. 

6.3.16.8 The GST, DSKY display shall display Navigation Base Azimuth and Latitude, respectively. 
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6.3.16. t If the value* for Row 1 and Row 3 are oorrect, proceed to the neat etep. If the value* 
for Row 1 or Row 2 are incorrect, enter the following into K-148. 

If Row 1 ie incorrect: VERB 81 ENTR 

aXXXXX ENTR (Correct Nhv Baee Azimuth) 

If Row 2 ie incorrect: VERB 22 ENTR 

440.748 ENTR (Correct Site Latitude) 

Verify values for Row 1 and Row 2 are correct. 

6.3.16.10 On K-148 enter the following: 

VERB 33 ENTR 

VERB 16 NOUN 20 ENTR 

6.3.16.11 One hour after step 6.3.16.10 has been performed, read and record CRT D6KY 
display of Row 1, Row 2, and Row 3. 

6.3.16.12 Obtain and record the latest measured value of the following data. 


6^3.16.12.1 NBDX 

6.3.16.12.2 NBDY 

6.3.16.12.3 NBDZ 

6.3.16.12.4 AD1AZ 

6.3.16.12.5 ADSRAY 

6.3.16.12.6 GAEC NB YZ plane about Z local vertical. 

6.3.16.12.7 GAEC NB YZ plane about Y local vertical. 

6.3.16.13 Calculate the vertical and east IRIG coefficient drift contribution to azimuth error 
(* Vert). 


a. Drift (vert) « NBDZ+ADIAZ -_meru 

b. Drift (east) « NBDX sin 9<. +NBDY sin ((£+ 90) 4 ADSRAY sin 90) 

Where Q/C, * Launch Azimuth 

o. 4 vert « 32a 4 272b » d egrees 

3600 
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6.3.16.14 Algebraically subtract f (vert) from the Row 1 D6KY display recorded in 6.3.16.11. 
The resultant azimuth error shall bs 000.00*000.57 degrees. 

6.3.16.15 Algebraically subtract the value reoorded in 6.3.16.12.6 from the Row 3 DSKY display 
recorded in 6.3.16.11. The resultant vertical error about Z local vertical shall be 000.00*000.06 
degrees. 


6.3.16.16 Algebraically subtract the value recorded In 6.3.16.12.7 from the Row 2 D6KT display 
recorded in 6.3.16.11. The resultant vertical error about Y local vertical shall be 000.00*000.06 
degrees. 

6.3.16.17 Two hours after 6.3.16.10 has been performed, read and record CRT DSKY display 
of Row 1, Row 2, and Row 3. 

6.3.16.18 The CRT DSKY display of Row 1 shall be within 000.06 degrees of the value recorded 
in 6.3.16.11. The CRT DSKY display of Row 2 and Row 3 shall be within 000.03 degrees of the 
respective values recorded in 6.3.16.11. 

6.3.16.19 On K-148 enter the following: 


VERB 36 

ENTR 

VERB 40 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 
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ADDENDUM 1 
LEM 1 

Addition 2: Perform LEM 1 tent In nooordnnon with the following Flowgram. 

\ 

\ . 
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TEST PROCEDURE FLO 1 





APOLLO GW Specification 
ND 1002323 REV B 


Original Issue Date: 

Release Authority: TTOR 31026 
Class A Release 


POST-INSTALLATION CHECKOUT SPECIFICATION 
FOR IEM GUIDANCE AND NAVIGATION SYSTEM 







APOLLO G&N Specification 
ND1002323 REV B 

uncertainties. All uncertainties due to instrumentation shall be root sum squared with the 
basic G&N tolerances to yield an acceptable tolerance for use when testing the G&N system 
in the spacecraft. 

5.3.2 In the event of a conflict between requirements, the following order of precedence 
shall apply. The contractor shall also notify AC Electronics Site Manager of the conflict. 

a. The contract 

b. This specification 

c. Documents referenced in this specification • 

5.4 TEST SEQUENCE 

5.4.1 The test sequence shall normally follow the flow gram in Figure 1. Any test subse¬ 
quent to Temperature Control Verification Section 6.3.4 may be conducted providing the 
General Turn On Procedure 6.2.4 is followed. 

5.5 The generation of a noise alarm Indication, as evidenced by one or more Noise Peak 
Event lamps becoming lighted shall be cause for immediate determination of effects on the 
G&N system test in progress. In the event of detrimental effects on the system test a 
troubleshooting routine shall be entered to determine the cause of the alarm. Testing shall 
continue only after demonstrating that the cause of the noise alarm has been located and that 
remedial action has been or will be taken, or that the transient or noise causing the alarm 
has no detrimental effect on the G&N System or test in progress. 

5.6 Failure of the G&N System to pass any examination or test specified herein shall ten¬ 
tatively classify the G&N System as non-conforming. Normal test sequence may be continued 
upon determination of the cause of the nonconformance or at the discretion of the G&N contractor 
test team if it is determined that such action is not detrimental to the G&N System or other 
interfacing subsystems. All nonconformances shall be investigated and cleared by waivers 
(F.N.N.), correction of specification, or hardware replacement and retest. The suspected 
malfunctioned hardware shall be removed and returned to the laboratory where the malfunction 
shall be verified. Only after malfunction verification shall a flight certified replaceable 
element be installed in the G&N System. 

5.7 After the defective replaceable element has been substituted with a flight certified unit, the 
G&N System checkout sequence shall regress to the rerunning of applicable portions of the 
selected sequence (by paragraph numbers) categorized by the subassemblies in which the mal¬ 
function occurred. The chosen subassembly categories are presented in Table A versus an 
appropriate retest paragraph sequence as a guide for applicable portions of indicated paragraph 
numbers in the sequence listed as indicated under the appropriate subassembly heading or as 
directed by NASA Test Engineering. Retest shall proceed to the point in the normal test 
sequence at which the discrepancy was detected and corrected. Normal testing shall continue 
beyond this point in the specified sequence of Figure 1. 

5.8 It is assumed that the Test Conductor has a working knowledge of the test equipment used; 
therefore, this procedure contains only the steps pertaining directly to the G&N components. 

If any questions arise concerning the test equipment, the Test Conductor should refer to the 
respective operational manuals. 

5.9 Spacecraft systems other than the G&N System may be operating on a noninterfering basis 
while individual system checkout of the G&N is being conducted. 
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RETEST SEQUENCE 
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Paragraph No. 

Test Title 

6.3.1 

Standby Power hi Test 

6.3.2 

Alarms and Interrupts Test 

6.3.3 

IMU Operate Power On Test 

6.3.4 

Temperature Control Verification 

6.3.5 

PGNCS Power Supply Test 

6.3.6 

IMU Operational Test 

6.3.7 

PGNCS Operational Test 

6.3.8 

IRIG Scale Factor Test 

6.3.9 

IMU Performance Test 

6.3.10 

LGC Voltage Margin Test 

6.3.11 

LGC Clock Frequency Test 

6.3.12 

. Gimbal Friction Test 

6.3.13 

Stabilization Loop Response Test 

6.3.14 

t G&N Fine Alignment Test 

6.3.15 

AOT Functional Performance Test 


TEST SEQUENCE 


FIGURE 1 
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5.10 DATA RETRIEVAL 


5*10*1 All data concerning the checkout and operation of the G&N System as monitored via 
ACE, shall be recorded on the data sheets associated with their corresponding test. Out of 
tolerance reading shall be recorded and flagged by appropriate signals. 

5.10.2 During G&N system testing, all interleaved data, Uplink Command Files and Down¬ 
link Data File shall be maintained (recorders On). All A/B PCM data that is not made 
available to the ACE displays shall be verified by requestihg a time history data strip out 
of said data for the time period when the test was performed. 

6. DETAILED REQUIREMENTS 

6.1 INITIAL TEST CONDITIONS 


6.1.1 The IMU shall be supplied with heater power on a continuous basis. The Portable 
Temperature Controller (Model No. 410-31058) shall be connected at all times although 
heater power may be supplied from the +28 VDC IMU STANDBY bus and monitored through 


6.1.2 The IMU shall never be without heater power longer than 15 minutes. 

6.2 OPERATIONAL REQUIREMENTS 

NOTE: In the event that an Electrical Power Subsystem (EPS) Shutdown 
occurs for any reason while the G&N System is in the Operate 
Mode, turn off the +28 VDC IMU OPERATE circuit breaker on 
LEM Cabin Panel 11. Do not turn the +28 VDC IMU OPERATE 
circuit breaker on for a minimum of 5 minutes after the EPS 
shutdown occurs. Failure to observe this requirement can re¬ 
sult in shifts of the critical Inertial Component parameters. 

6 . 2.1 Emergency Shutdown Procedure 

CAUTION ’ 

Ri the event of any malfunction which might damage the G&N System before the normal shut¬ 
down procedure in 6.2.2 can be performed, power shall be removed from the G&N System 
as soon as possible. If at all possible, without creating any delay, IMU Operate power 
should be removed first. 

6 . 2.2 Normal Shutdown Procedure 

6.2.2.1 The normal shutdown of a G&N System shall include parking the gimbals prior to 
removing IMU Operate Power. This is accomplished In the following procedure. 

6.2.2.2 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+09000 ENTR 
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6.2.2.3 On the CRT, verify the following gimbal angles are displayed: 

IG is between 358 and 002 
MG is between 088 and 092 
OG is between 358 and 002 
Verify Gimbal Lock Lamp is lighted. 

6.2.2.4 Pull out +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel II to 
remove IMU OPERATE power. 

6.2.2.5 Pull out +28 VDC LGC OPERATE oircuit breaker on LEM Cabin Panel II to 
remove LGC OPERATE power. 

6. 2.2.6 Pull out +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel II to 
remove IMU STANDBY power. 

6.2.3 Initial TVim—On Procedure 


6.2.3.1 Proper coolant flow shall be verified prior to application of any power to the G&N 

System. » 

6.2.3.2 Hie initial power turn-on sequence shall be in the order specified in the test 
procedures (6.3) observing all cautions and delays as specified. 

6.2.4 General Turn-On Procedure 

6.2.4.1 This step shall be effective only after having completed the initital turn-on 
procedures. 

6.2.4.2 Proper coolant flow shall be verified. 

6.2.4.3 Depress +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to 
supply IMU STANDBY power. Record time. 

6.2.4.4 Depress +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to 
supply LGC Operate power. 

6.2.4.5 Depress STBY pushbutton on DSKY for 3 seconds and verify STBY light on DSKY 
is off. 


10 



APOLLO Gttt Specification 
ND1002323 REV & 


6.2.4.6 On K-148 enter the following sequence: . 

ERROR RESET 

VERB 36 ENTR (fresh start) 

VERB 57 ENTR 

00015 ENTR (clear erasable memory) 

VERB 21 NOUN 27 ENTR 4 

77777 ENTR (LGC Self Check) 

6.2.4.7 On the CRT, verify that thfe 1.2KC28V Supply indicates between 28.04 and 29.16 
VRMS (CG 1331). 

6.2.4.8 On the CRT, verify that Ri does not display 01102 or 41102 (indicating a malfunction). 

6.2.4.9 After 5 minutes, stop LGC Self Check by entering the following in K-1481’ 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.2.4.10 CAUTION: LGC OPERATE AND IMU STANDBY power must have been applied 
a minimum of two hours before energizing the IMU OPERATE circuit breaker in step 
6.8.4.16 unless all of the following conditions are met: 

IF: 1. The G&N System has previously been in Standby Mode at least two hours 
subsequently been in Operate Mode, AND 

2. The gimbals were placed in a parked position prior to shutdown, AND 

3. The shutdown period did not exceed 5 days, AND 

4. The Spacecraft ot IMU have not been moved in any way during the shutdown 
period. 

THEN: The two-hour standby Mode operation requirement hi reduced to 15 minutes. 

6.2.4.11 The G&N System is defined as being in Standby Mode when LGC Operate and 
IMU Standby power is applied and IMU Operate power is off. The inertial components shall 
have suspension power in Standby Mode. 

6.2.4.12 The G&N System is defined as being in Operate Mode when LGC OPERATE, IMU 
STANDBY and IMU Operate Power is applied to the system. . 
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6.2.4.13 Set up analog recorder to monitor the following signals: 



Signal No. 

Signal Name 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2106 

IG Servo Error Total 

c. 

GG2166 

OG Servo Error Total 

d. 

GG2112 

IG IX Resolver Sine 

e. 

GG2172 

OG IX Resolver Sine 

f. 

GG2142 

MG IX Resolver Sine 

g. 

GG1201 

IMU 28V 1 % 800 CPS 


6.2.4.14 Start the analog recorder «t a chart speed of 5 mm/sec. Start event recorder 
at a chart speed of 1 mm/sec. 

6.2.4.15 On CRT, monitor +120 VDC PIPA SUPPLY (GG1040) and IMU glmbal angles. Record 
time. H 15 minutes have elapsed since performing Paragraph 6 . 2 . 4 .3, proceed to the next 
paragraph. 

6.2.4.16 Preae in +28VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11 . Record 
time. 


6.2.4.17 Verify on analog recorder that the oscillations of the resolver sine signals (GG2112, 
GG2172 and GG2142) are not sustained and that the signals damp out within 15 seconds. If 
this condition is not attained* remove IMU OPERATE power immediately. 

6.2.4.18 On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 90+10 seconds 
after step 6.2.4.16 is initiated. Verify that this voltage is between 114 and 126 after 100 
seconds from step 6.2.4.16. 

6.2.4.19 Verify absence of LGC WARNING, ESS WARNING, and PGNCS CAUTION lights in 
the LEM cabin. 

6.2.4.20 On the CRT, verify all IMU gimbal angles indicate between 358 and 002. 

6 .2.4.21 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 


6.2.4.22 On the CRT, scan the power supply voltages to verify their normal operation. 
(No indications flashing). 
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6.2.4.23 After all the tests of 6.3 in Figure 1 have been completed, the General Turn-On 
Procedure (6.2.4) and IMU Operational Test (6.3.6) shall be completed before re-running 
any test. Otherwise, the testing sequence shall continue In accordance with Figure 2. 

6.2.5 Interruption of Power 

6.2.5.1 IMU Operate power shall never be applied without the presence of LGC Operate 
and IMU Standby Power. 

6.2.5.2 The G&N System log book shall include the'gimbal positions at time of power shut¬ 
down. If omitted, it shall be assumed that the gimbals were not parked prior to shutdown 
The logbook shall also state if any movement of the IMU or Spacecraft has taken place after 
shutdown. The times of application and removal of any bus power to the G&N System shall 

nA paaaivIa/I j 


6.2.6 A warmup period of at least one hour in Operate mode is required prior to perform¬ 
ing any test in which gyro or accelerometer parameters are measured, and at least 15 
minutes prior to any test in which precision amplitude and frequency power supply checks 
are made. 


6.3 TEST PROCEDURES 

4 - 

6.3.1 Standby Power On Tests 


6.3.1.1 The Portable Temperature Controller, Model No. 400-31058 shall be supplying 
inertial component heater power to the G&N System through connector 56J1 (P230) If 

‘““cations are present on the PTC, they shall be cleared by depressing the 
SYSTEM RESET pushbutton on the PTC. 


6.3.1.2 Verify that spacecraft power checks, including both polarity as well as magnitude 
on the spacecraft power connectors, have been accomplished. 
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6.3.1.3 The following switches and/or circuit breakers shall be closed to energize the 
indicated buses.' 


LOCATION 

NOMENCLATURE 

IDENTIFICATION 

Panel 14 

BAT 5 NORMAL FEED 

4S10 

Panel 14 

BAT 6 NORMAL FEED 

4S11 

Panel 16 

X LUNAR BUS TIE 

4CB5 

Panel 16 

BAT 1-4-6 FEED TIE 

4CB17 

Panel 16 

BAT 2-3-5 FEED TIE 

. 4CB25 

Panel 16 

ASC ECA 

4CB14 

Panel 16 

ASC ECA CONT. 

5CB7 

Panel 16 

DC BUS VOLT 

4CB21 

Panel 16 

DISP. 

4CB16 

Panel 11 

X LUNAR BUS TIE 

4CB4 

Panel 11 

BAT 1-4-6 FEED TIE 

4CB18 

Panel 11 

BAT 2-3-5 FEED TIE 

4CB26 

Panel 11 

ASC ECA 

4CB15 

Panel 11 

ASC ECA CONT. 

4 CBS 

Panel 11 

DC BUS VOLT 

4CB22 

Panel 16 

INV. NO. 2 

4CB13 

Panel 14 

AC PWR to INV 2 Position 

4S14 

Panel 11 

AC BUS FEED TEE 

4CB24 

Panel 11 

AC BUS VOLT 

4CB27 


6.3.1.4 IMU Standby Power Turn On 

6.3.1.4.1 Turn on Event Recorder at a speed of .1 mm/sec. ( >/■? • > mm/aec.). 

6.3.1.4.2 Press in +28VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11. 
Record time. 


6.3.1.4.3 Verify on event recorder that +28 VDC IMU STANDBY power discrete (GG 1613) 
is on. On CRT, *28V IMU STANDBY Bus (GG 1510) shall indicate between 24.6and 33.6. 


6.3.1.4.4 On CRT, the 28V 3200 CPS SUPPLY (GG 1331) shall indicate between 28.04 
and 29.16 VRMS. Record this value. 

6.3.1.4.5 The PIP A TEMP displayed on CRT, shall be monitored periodically for one 
hour to ensure that the PIP A Temperature Control circuitry is operating to maintain a 
temperature of 130+5.0 DEG F. fGG2300), v Twe hours after performing step 6.3.1.4.2 
record PIPA TEMP. 
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6.3.1.5 Computer Power Turn On 

6. 3.1.5.1 Press in +28VDC LGC OPERATE circuit breaker +& LEM Cabin Panel tU 


6.3.1.5.2 Depress STBY pushbutton on DSKY for three seconds verify STBY light 
on DSKY is OFF. 

6.3.1.5.3 On CRT, +MV LGC Operate Bus (GG1520) shall indicate between (24.5 

33.5). Ignore computer alarm indications. Using DSKY, enter VERB 36, then press RSET. 
All computer alarms shall clear. 

6.3.1.5.4 On CRT, the +14VDC LGC SUPPLY (GG 1020) shall Indicate between 13.8 and 
14.2 VDC. Record this value. 

«. 3.1.«. 5 On CRT, the +4 VDC LGC SUPPLY (GG 1030) shall Indicate between 3.85 and 
4.15 VDC. Record this value. 

6.3.1.6 LGC Operational Tests 

6.3.1.6.1 DSKY Check ’ 


6.3.1.6.1.1 Initiate the DSKY check by entering in the DSKY: 
Press ERROR RESET 

VERB 57 ENTR 00015 EN'fR (clear erasable memory) 
VERB 21 NOUN 27 ENTR 
00011 ENTR 


6.3.1.6.1.2 All the electroluminescent elements (PROG, VERB, NOUl^and Row 1, Row 2 
Row 3) shall display the decimal number (9). 'including the 9*s,' each of the following shall be 
displayed for approximately 5 seconds. 


a. 

b. 
o. 

d. 

e. 

f. 
g* 

h. 

i. 
J. 

k. 

l . 
m. 


9»s 
8 »s 
7»s 
6's 
5's 
4*8 
3*8 
2*8 
1*8 
0*8 


Minus signs in Row l,** 
ROW 2, ROW 3 
VERB-NOUN Flashing 
COMP ACTY 


ooncurrently for 5 seconds 
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o. Plus signs in ROWS 1, 2, and T) On concurrently for 5 seconds 

p. VERB-NOUN Flashing l 

q. COMP ACTY J 

r. COMP ACTY - On for 5 seconds then DSKY blanks. 

6.3.1.6.1.3 The DSKY pushbuttons shall be checked by entering; 

VERB 25 NOUN 01 ENTR 
01740 ENTR 
400123 ENTR 
-00456 ENTR 

-00789 DO NOT press ENTR ‘ 

The DSKY shall display +00123 in Row 1, -00456 in Row 2, and -00789 in Row 3. Press 
CLR pushbutton three times on DSKY. Observe that Row 1, Row 2, and Row 3 are blank. 

6.3.1.6.2 Lamp Test 


6.3.1.6.2.1 Initiate the Lamp Test by entering in the DSKY; 
VERB 35 ENTR 


6.3.1.6.2.2 The following DSKY displays shall illuminate for 5 seconds 

a. UP LINK ACTY 4 

b. NO ATT 

c. STBY 

d. KEY REL 

e. TEMP 

f. GIMBAL LOCK 

g. PROG 

h. RESTART 

i. TRACKER 

j. OPR ERROR Flashing 

k. VERB-NOUN Flashing 

l. Plus 88888 in Row 1, 

Row 2, and Row 3 

6.3.1.6.3 Uplink Check 

6.3.1.6.3.1 On K-START 148; set LOAD/INHIBIT switch to LOAD, set TAPE/KEY switch 
to KEY, then enter the following; 

ERROR RESET 

VERB 25 NOUN 01 ENTR 

02400 ENTR 

+01234 ENTR 

-56789 ENTR 

+00000 ENTR 


*\ ' 

> On concurrently for 5 seconds 

J 
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6.3.1.6.3.2 Verify the following is displayed on the DSKY. 

VERB 23 NOUN 01 
R1 + 01234 
R2 - 56789 
R3 + 00000 

6.3.1.6.4 Downlink Check 

6.3.1.6.4.1 On CRT, DSKY display, verify 1he following In displayed: 

VERB 23 NOUN 01 
R1 + 01234 
R2 - 56789 
R3 4 00000 

6.3.1.6.5 LGC Self-Check 

6.3.1.6.5.1 On K-148; .nt ir the f-;uc-vfe. ssqoeihe 4n iiitlat'. the 1,00 ft:l£-0h8ck: 

VERB 36 '!OU>T 27 WVZ ENTR 

VERB 21‘NTR NOUN 27 ENTR 

77777 1> NJC rjN u* ENTR ENTR 

VERB IRf HR NOUNQ1 ENTR 

01366 ENTR 

6.3.1.6.5.2 On the CRT, DSKY display, verify that R1 does not display 01102 or 41102. 

If a malfunction occurs, the following is displayed: 

R1 01102 or 41102 

R2 XXXXX • (S FAIL) program address +1 of point of failure 
R3 XXXXX number of fails 

6.3.1.6.5.3 When R3 ■ 00002, stop the LGC Self Check by entering in K-148 the following: 

VERB 34 ENTR 
VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.3.1.6.6 LGC Standby Check 


6.3.1.6.6.1 On K-148 enter the following sequence: 

VERB 21 NOUN 10 ENTR 
00013 ENTR 
02000 ENTR 


j 
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6.3.1.6.6.2 On DSKY depress STBY pushbutton for approximately 3 seconds. 

6.3.1.6.6.3 Verify STBY status indicator lamp is ON. 

6.3.1.6.6.4 On the CRT, verify the 3.2KC 28V Supply (GG 1331) is between 28.04 and 
29.16V RMS. 


6.3.1.6.6.5 On DSKY depress STBY pushbutton for approximately 3 seconds to return to 
LGC OPERATE mode. 

6.3.1.6.6.6 Verify STBY status indicator lamp is OFF. 

6.3.2 Alarms and Interrupts Test 

6.3.2.1 Parity Fail Test 


6.3.2.1.1 On K-148 enter the following sequence 

VERB 21 NOUN 02 ENTR 
01600 ENTR 
33777 ENTR 

6.3.2.1.2 On CRT, DSKY display, verify R1 - 33777 and R3 - 01600 

6.3.2.1.3 On K-148 enter the following sequence 

VERB 25 NOUN 26 ENTR 
04000 ENTR 
01600 ENTR 

00003 ENTR ' 

VERB 30 ENTR 

6.3.2.1.4 Verify RESTART, and PGNCS CAUTION lamps are ON. 

6.3.2.1.5 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall dear. 

6.3.2.2 Rupt Lock-Interrupt Too Long 

6.3.2.2.1 On K-148 enter the following sequence 

VERB 24 NOUN 01 ENTR 
01600 ENTR 
30001 ENTR 
01600 ENTR 

VERB 25 NOUN 26 ENTR 
00001 ENTR 
01600 ENTR 
00003 ENTR 

VERB 31 ENTR ■ ... 
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6.3.2.2.2 Verify RESTART, and PGNCS CAUTION lamps are ON. 

6.3.2.2.3 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall clear. 

6.3.2.3 TC Trap Test 


6.3.2.3.1 On K-148 enter the following sequence 

VERB 21 NOUN 01 ENTR 
01600 ENTR 
01600 ENTR 

VERB 25 NOUN 26 ENTR 
04000 ENTR 
01600 ENTR 
00003 ENTR 
VERB 30 ENTR 

6.3.2.3.2 Verify RESTART, and PGNCS CAUTION lamps are ON. 

6.3.2.3.3 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 

shall dear. . . 

6.3.2.4 Nightwatchman Test 

6.3.2.4.1 On K-148 enter the following sequence 

VERB 24 NOUN 01 ENTR 
01600 ENTR 
30001 ENTR 
01600 ENTR 

VERB 25 NOUN 26 ENTR 
03400 ENTR 
01600 ENTR 
00003 ENTR 
VERB 30 ENTR 

6.3.2.4.2 Verify RESTART, and PGNCS CAUTION lamps are ON. 

6.3.2.4.3 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall dear. 
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6.3.3 IMU OPERATE POWER ON TESTB 


CAUTION 

Prior to application of IMU OPERATE power in step 3.3.3.1.4, LGC OPERATE and IMU 
STANDBY power must have been applied to the GAN System continuously for a minimum of 
two hours. The only exception is when the requirements of step 6.2.4.10 are met and this 
does not apply for the initial application of IMU OPERATE power. 

6.3.3.1 Verification of Power T\irn-On 


6.3.3.1.1 Set up analog recorder to monitor the following signals: 


SIGNAL NO. SIGNAL NAME ' 4 


a. GG2136 

b. GG2106 

o. GG2166 

d. GG2112 

e. GG2172 

f. GG2142 

g. GG1201 

h. SPARE 


MG Servo Error Total 
IG Servo Error Total 
OG Servo Error Total 
IG IX Resolver Sine 
OG IX Resolver Sine 
MG IX Resolver Sine 
IMU 28V 1% 800 cps 


6.3.3.1.2 Start analog recorder to a chart speed of 5 mm/sec. Start event recorder at 
a chart speed of .1 mm/seo.. ' a / 


6.3.3.1.3 On CRT, monitor +120 VDC PIP A SUPPLY (GG1040) and IMU gimbal angles. 

6.3.3.1.4 Press in +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel IL 
Record time. 


6.3.3.1.5 Verify on analog reoorder that toe oscillations of toe resolver sine signals 
(GG2112, GG2172, and GG2142) are not sustained and that the signals damp out within 
15 seconds. If they don't; remove IMU OPERATE power as soon as possible. 

6.3.3.1.6 On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 90+10 seconds 
after step 6.3.3.1.4 is initiated. Verify that this voltage is between 114 and 126 after 100 
seconds from step 6.3.3.1.4. 

6.3.3.1.7 On event recorder verify toe following: 

LGC WARNING is OFF (GG9001) 

ISS WARNING is OFF (GG9002) 

PGNCS CAUTION is OFF (GG9003) 
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6.3.3.1.8 On CRT, verify all IMU gimbal angles indicate between 358 002. 

6.3.3.1.9 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

6.3.4 Temperature Control Verification 

6.3.4.1 When 15 minutes have elapsed from the time of IMU OPERATE power turn-on 
record PIPA TEMP (GG2300). 

6.3.4.2 When 30 minutes have elapsed from the time of IMU OPERATE power turn-on 
record IRIG TEMP (GG2301). 


6.3.4.3 When 1 hour has elapsed from the time of IMU OPERATE power turn-on. 
monitor PIPA TEMP (GG2300) and IRIG TEMP (GG2301) on the CRT. Monitor and record 
temperature readings every 5 minutes for one hour. Verify that each reading does not 
deviate from the average value of each signal by more than 0.1*F. 


h ° UrS have elap8ed £rom of IMU OPERATE power turn-on record 

PIPA TEMP and IRIG TEMP. The PIPA Temp shall be ISO.* (±1.5) # F. The IRIG TEMP 
shall be 135 (±2.5*)F. 


e.3.4.5 The PIPA TEMP recorded in step 6.3.4.4 shall be within 0.5*F of temperature 

recorded Insteps 6.3.1.5.5 and 6.3.4.1. 

6.3.4.6 The IRIG TEMP recorded in step.6.3.4.4 shall be within. 0.5*F of thetemoerature 
recorded in step 6.3.4.2. -nnprawe 

6.3.5 PGNCS Power Supply Tests 

6.3.5.1 From the CRT, confirm power eupply voltages (or temperatures) are as specified 
and record values observed. 

6.3.5.2 The PIPA Calibration Module Temperature (GG6020) shall be between +45 and +90 
DEG F* 

6.3.5.3 The PSA Temperature (GG6021) shall be between+60 and +110 DEG F. 

6.3.5.4 The LGC Temperature (GG4300) shall be between +45 and +130 DEG. F. 

6.3.5.5 The +28 VDC IMU OPERATE BUS (GG1500) shall be between 24.5 and 33.5 VDC. 
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6.3.5.6 The +28 VDC IMU 8TANDBY BUS (GG1510) shall be between 24.5 and 33.5 VDC. 

6.3.5.7 The +28 VDC LGC OPERATE BUS (GG1520) shall be between 24.5 and 33.5 VDC. 

6.3.5.8 The +120 VDC PIPA Supply (GG1040) shall be between 114 and 126 VDC. 

6.3.5.9 The -28VDC Supply (GG1100) shall be between -.21.5 and -33.5 VDC. 

6.3.5.10 Hie +4VDC CDU Supply (GG1070) shall be between 3.8 and 4.2 VDC. 

6.3.5.11 Hie IMU 28V 800 CPS 1 pet 8upply (GG1201) shall be between 27.44 and 28.56 VRMS. 

6.3.5.12 Hie IMU 28V 800 CPS 5 pet 90 PH Supply (GG1202) shall be between 26.6 and 29.4 
VRMS. 

6.3.5.13 Hie IMU 28V 800 CPS 5 pet 0 PH Supply (GG1203) shall be between 25.9 and 30.1 VRMS. 

6.3.5.14 Hie 3.2 KC 28V Supply (GG1331) shall be between 28.04 and 29.16 VRMS. 

6.3.5.15 Hie 2.5 VDC T/M Bias (GG1110) shall be between 2.4 and 2.6 VDC. 

6.3.5.16 Hie +14 VDC LGC Supply (GG1020) shall be between 13.8 and 14.2 VDC. 

6.3.5.17 The +4 VDC LGC Supply (GG1080) shall be between 3.85 and 4.15 VDC. 

6.3.6 IMU OPERATIONAL TEST 

6.3.6.1 On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 indication AAAAA the time of day* 

6.3.6.2 On K-148 enter the following* 

VERB 21 NOUN 01 ENTR 

01300 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 

01300 ENTR 

Record CRT DSKY Row 1 indication as ABBBBB 

6.3.6.3 Perform the following calculations: 

a. ”^ B 3 ^ 5 ‘ 12 " CCCC.C (Contents (hrs) of high order scalar register) 

b. 23.3 - CCCC. C- DDDD. D hours 
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d. DDDIX D + time of day recorded in 6.3.6.1 - time of day at which highnrder 
scalar register will overflow. 

6.3.6.4 If time of day is within 12 minutes of that calculated in 6.3.6.3. c when about to 
perform any of the following paragraphs, wait until that time calculated in 6.3.6.3. c has 
passed and proceed. 

6.3.6.5 in K-148 enter the following sequence: 

VERB 57 ENTR 
00004 ENTR 


6.3.6.6 Wait 200 seoonds, then verify on the CRT, that the X, Y and Z PIPA SG Output 
signals all indicate 0.0*2.5 Volts but:not 0. 

6.3.6.7 Approximately 12 minutes after performing step 6.3.6.1, VERB 06 NOUN 66 shall 
flash. 


6.3.6.8 From the CRT, D8KY display, read and record R1 and R2 (local gravity whole 
and fractional respectively). The value recorded shall be between 975.0 and 985.9 cm/sec 2 . 

6.3.6.9 On K—148 enter the following sequenoe 

VERB 33 ENTR ♦ 

VERB 06 NOUN 66 shall flash. 

6.3.6.10 From die CRT, DSKY display, read and record the horizontal fractional component 
of earth rate acting on the X, Y, and Z IRIG's as displayed in R2. The value recorded shall 
be between . 65750 and . 85750. 

6.3.6.11 Terminate the test by entering in K-148 the following: 

VERB 36 ENTR 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

6.3.7 PGNCS Operational Test 


6.3.7.1 Start the PGNCS Operational test by inserting the following sequence into K-148: 

VERB 57 ENTR 
00010 ENTR 

Program 07 shall be displayed 
VERB 33 NOUN 01 is displayed flashing 



APOLLO GW Specification 
ND1002323 REV B 


6.3.7.2 Command Accuracy 0* 

6.3.7.2.1 On K-148, press ENTR 

VERB 33 NOUN 02 is displayed flashing 
Press ENTR 

VERB 33 NOUN 03 is displayed flashing 

6.3.7.2.2 Read and record the CRT indication of IMU gimbal arigids*; ,-The aimii 

be 000+001 degrees. ... 

6.3.7.2.3 Read and record CRT the D6KY Row 1, 2, and 3 indications. The indications shall 
be +00000 ± 00007. 

6.3.7.3 Command Accuracy 45*. 

6.3.7.3.1 On K-148, press ENTR, VERB 33 NOUN 04 is displayed flashing after approxi¬ 
mately 20 seconds. 

6.3.7.3.2 Read and record the CRT Indication of IMU gimbal angles. Theindications shall 
be 045+001 degrees. 

6.3.7.3.3 Read and record die CRT D6KY Rows 1, 2, and 3 indications. The indications 
shall be +04500 * 00007. 

6.3.7.4 CDU Repeating Accuracy 45* 

6.3.7.4.1 On K-148 press ENTR. In about 90 seoonds VERB 05 NOUN 30 is displayed 
flashing. 

6.3.7.4.2 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications shall 
be between 77774 and 00003. 

6.3.7.5 Command Accuracy 90* 

6.3.7.5.1 On K-148 Press VERB 33, ENTR. In approximately 20 seconds VERB 33 NOUN 06 
is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6.3.7.5.2 Read and record the CRT indication at IMU gimbal angles. The indications shall 
be 090+Q01 degrees. 

6.3.7.5.3 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indication 
shall be +09000 ± 00067, 
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6 .3.7 .6 Command Accuracy 135* 

6 .3.7. 6 .1 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 07 is 
displayed flashing. 

6 .3.7. 6 .2 Read and record the CRT indication of IMU gimbal angles. Hie indications 
shall be 135*001 degrees. 

6.3.7.6.3 Read and record the CRT D 8 KY Rows 1, 2, and 3 indications. The indications 
shall be +13500 * 00007. 

6 .3.7.7 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 10 is 
displayed flashing. The GIMBAL LOCK lamp on DSKY shall not be lighted. 

6 .3.7 .8 CDU Repeating Accuracy 135* . 

6.3.7.8.1 On K-148 press ENTR pushbutton. In about 90 seconds, VERB 05 NOUN 30 is 
displayed flashing. 

6 .3.7. 8 .2 Read and record die CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be between 77774 and 00003. 


6 .3.7.9 + Gimbal Lock Test 

6.3.7.9.1 On K-148, Press VERB 33, ENTR. In approximately 20 seconds VERB 33 
NOUN 12 is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6 .3.7.10 Command Accuracy 225* 

6 .3.7.10.1 On K-148 press ENTR. In approximately 20 seconds, VERB 33, NOUN 13 
is displayed flashing. 

6 - 3 - 7 ' 10 - 2 Read and record the CRT Indication of IMU gimbal angles. 11» indication 
shall be. 225*001 degrees. 

6 .3.7.10.3 Read and record CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be +225 ± OOOO 7 , 

6.3.7.11 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 14 is 
displayed. The GIMBAL LOCK lamp shall not be lighted. 

6.3.7.12 CDU Command Rate Test 

6 .3.7.12.1 On K-148 press ENTR. In approximately 30 seconds VERB 06 NOUN 66 is 
displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 
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6.3.7.12.2 Read and record the CRT D6KY Row 1, 2, and 3 indication*, 
shall be between 00012 and 00016. 


The indication 


wnrTV VERB 33 ENTR. In approximately 30 seconds VERB 06 and 

Bep “‘ ‘ * IX>CK lamp OB D6KY 


L 3 ,;!;]?', 4 ° n K " 148 tasert VERB 83 ENTR - »» approximately 30 seconds VERB 06 snd 
NOUN 66 Is displayed Hashing. Repeat 6.3.7.12.2. The GIMBAL LOCK lamp on the D6KY 
shall not be lighted. 


6.3.7.13 Command Accuracy 315*. 


6.3.7.13.1 On K-148 insert VERB 33 ENTR. In 
will be displayed flashing. 


approximately 20 seconds VERB 33 NOUN 20 


6.3.7.13.2 Read and record CRT Indication of IMU gimbal «n g l«a. in* — -v-., ^ 

315^001 degrees. 


6.3.7.13.3 Read and record the CRT D8KY rows 1, 2, and 3 Indications. The in^ . t fr'ns 

shall be +315 ± 00007. inoumwanons 

t 

6.3.7.14 CDU Repeating Accuracy 315* 

6.3.7.14.1 On K-148 preds ENTR. In approximately 90 seoonds VERB 06 NOUN 30 is 
displayed flashing. 

6.3 7. i4.2 Read and record the CRT DSKY Rows 1, 2, and 3 Indications. The Indications 
shall be between 77774 and 00003. 

6.3.7.15 -Gimbal Lock Test 


6.3.7.15.1 
NOUN 22 is 


On K-148 Press VERB 33 ENTR. In approximately 20 seconds VERB 33 
displayed flashing. The GIMBAL LOCK lamp on D6KY .hall b. 


6.3.7.16 CDU Repeating Accuracy 225* 


6.3. 7.16.1 On K-148, press ENTR. In about 90 seoonds, VERB 05 NOUN 30 is displayed 
flashing. 


6.3.7.16.2 Read and record the CRT D6KY rows 1, 2, and 3 indications. The Indication 
shall be between 77774 and 00003. 


6.3.7.17 On K-148 Press VERB 33 ENTR. 
VERB 21, NOUN 22 is displayed flashing. 


The GIMBAL LOCK lamp shall not be lighted. 
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6.3.7.18 IMU CDU Fine Fail Test 

6.3.7.18.1 On K-148 insert the following sequence 

+00100 ENTR 
+00100 ENTR 
+00100 ENTR 

On Event Module verify that ISS WARNING lamp lights. 

6.3.7.18.2 After approximately 20 seconds, VERB 01 NOUN 10 shall be displayed.. 
Verify that CRT DSKY display Row 1 indicates 33XXX or 32XXX. 

6.3.7.19 IMU CDU Coarse Fail Test 

6.3.7.19.1 On K-148 insert the following sequence 

VERB 33 ENTR 
+03750 ENTR 
+03750 ENTR 
+03750 ENTR 

Verify that ISS WARNING lamp Event Module lights. 

6.3.7.19.2 After approximately 20 seconds, VERB 01 NOUN 10 shall be displayed. . 
Verify that CRT DSKY display of Row 1 indicates 33XXX or 32XXX. 

6.3.7.20 FDAI Linearity Test 

6.3.7.20.1 On K-148 enter VERB 33 ENTR 
VERB 33 NOUN 27 shall be displayed. 

6.3.7.20.2 On CRT verify the following: 

PITCH ATT ERROR is between +15.3 and +18.7 DEG (GG2219) 

YAW ATT ERROR is between +15.3 and +18.7 DEG (GG2249) 

ROLL ATT ERROR is between+15.3 and+18.7 DEG (GG2279) 

6.3.7.20.3 On K-148 press ENTR. 

VERB 33 NOUN 30 shall be displayed. 

6.3.7.20.4 On CRT verify die following* 

PITCH ATT ERROR is between+14.4 and+17.6 DEG (GG2219) 

YAW ATT ERROR is between+14.4 and +17.6 DEG (GG2249) 

ROLL ATT ERROR is between+14.4 and +17.6 DEG (GG2279) 
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6.3.7.20.5 On K-148 press ENTR. 

VERB 33 NOUN 31 shall be displayed 

6.3.7.20.6 On CRT verify the following: 

PITCH ATT ERROR is between +05.4 and +06.6 DEG (GG2219) 
YAW ATT ERROR is between +05.4 and +06.6 DEG (GG2249) 
ROLL ATT ERROR is between +05.4 and +06.6 DEG (GG2279) 

6.3.7.20.7 On K-148 press ENTR. 

VERB 33 NOUN 32 shall be displayed. 


6.3.7.20.8 On CRT verify the following: 

PITCH ATT ERROR is'between +00.2 and -00.2 DEG (GG2219) 
YAW ATT ERROR is between +00.2 and -00.2 DEG (GG2249) 
ROLL ATT ERROR is between +00.2 and -00.2 DEG (GG2279) 

6.3.7.20.9 On K-148 press ENTR. 

VERB 33 NOUN 33 shall be displayed. 


6.3.7.20.10 On CRT verify the following: 

PITCH ATT ERROR is between -05.4 and -06.6 DEG (GG2219) 
YAW ATT ERROR is between -05.4 and -06.6 DEG (GG2249) 
ROLL ATT ERROR is between -05.4 and -06.6 DEG (GG2279) 

6.3.7.20.11 On K-148 press ENTR. 

VERB 33 NOUN 34 shall be displayed. 

6.3.7.20.12 On CRT verify the following: 

PITCH ATT ERROR is between -14.4 and -17.6 DEG (GG2219) 
YAW ATT ERROR is between -14.4 and -17.6 DEG (GC2249) 
ROLL ATT ERROR is between -14.4 and -17.6 DEG (GG2279) 

6.3.7.20.13 On K-148 press ENTR. 

VERB 33 NOUN 35 shall be displayed. 

6.3.7.20.14 On CRT verify the following: 

PITCH ATT ERROR is between -15.3 and -18.7 DEG (GG2219) 
YAW ATT ERROR is between -15.3 and -18.7 DEG (GG2249) 
ROLL ATT ERROR is between -15.3 and -18.7 DEG (GG2279) 
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6.3.7.21 On K-148 enter VERB 36 ENTR. 

The j P t r T r J >Peratl °" ° f th ® IMU CAGE Action (consisting of steps 6.3.7.21 thru 6 3 7 231 
need be performed only once during the initial PGNCS Operational Test and omitted from ' 

subsequent testing of test 6.3.7. u irom 

6.3.7.21.1 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00500 ENTR 
+00500 ENTR 
+00500 ENTR 


6.3.7.21 
6.3.7.21, 


.2 On the CRT, verify all IMU gimbal angles indicate between 003 and 007 DEG. 
. 3 On analog recorder, monitor the following signals: 



SIGNAL NO. 

SIGNAL NAME 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2106 

IG Servo Error Total 

c. 

GG2166 

OG Servo Error Total 

d. 

GG2112 

IG IX Resolver Sine 

e. 

GG2172 

OG IX Resolver Sine 

f. 

GG2142 

MG IX Resolver Sine 

S' 

GG1201 

IMU 28V 1% 800 cps 


6.3.7.2J.4 Start analog recorder to ft chart speed of 5 mm/sec. 

^ 4 ’ h ° Id IMU CAGE momentar y **>• In the ON 

6 ..°“ recorder - verlf y the ix Resolver Sine signals (GG2112 GG2172 

GG2142) null out to less than 0.5 VRMS. Release IMU CAGE s^tch totoeO fS 

T mo “ e “ tary tran8lento o» ** IX Resolver Sine signals when the airftchis * 
released. Any sustained oscillations shaU be cause for immediate removal of IMU Operate 


6.3.7.21.7 On the CRT, verify all IMU gimbal angles Indicate between 358 and 002. 

6.3.7.22 Stop analog recorder. 

6.3.7.23 On K-148 enter the following sequence: 

VERB 36 ' ENTR 

VERB 41 NOUN 20 ENTR 
+00700 ENTR 

+00700 ENTR 

+00700 ENTR 

6.3.7.24 On CRT verify the following I 

IG IX Resolver Sin (11*) is between +05.0 and 09.0 DEG (GG2121) 

Resolver Sln < ir > 18 between +05.0 and 09.0 DEG (GG 2151 ) 

OG IX Resolver Sin (11*) Is between +05.0 and 09.0 DEG (GG2181) 

6.3.7.25 On K-148 enter the follow ing . 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+ 00000 ENTR 
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6.3.8 IRIG Scale Factor Determination 

6.3.8.1 Insure that the IMU Operate power and LGC Operate power have been applied 
for a minimum of one hour and that the IMU is not in a gimbal lock condition. 

6.3.8.2 On meter module monitor and record IRIG TEMP (GG2301) and PIPA TEMP (GG2300). 

6.3.8.3 On K-148 enter the following sequence: 

VERB 57 ENTR 
00005 ENTR 

6.5.8.4 PROG 07 shall be displayed. 

6.3.8.5 VERB 06 NOUN 61 shall flash. 

6.3.8.6 On the CRT DBKY, Verify oontents of Row 1 (Navigation Base aaimuth) and Row 2 
(Site latitude shall be displayed). 

. 6.3.8.7 If values for Row 1 and Row 2 are correct, proceed to the next step. 

If values for Row l and Row 2 are incorrect, enter the following sequence into K-148: 

VERB 24 ENTR 

±xxxxx ENTR (Correct navigation base azimuth) 

40. 748 ENTR (Correct site latitude) 

Verify values in Row 1 and Row 2 are oorreot . 

6.3.8.8 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during next step or PROG ALARM is on, 
enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.8. 

6.3.8.9 In approximately 200 seconds VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (-X IRIG Scale Factor error in part per 
million. Position+00001) 

6.3.8.10 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during next step or PROG ALARM lamp 
is on, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 6.3.8.10. 
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6.3.8.11 In approximately 200 seconds VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (-Y DUG Scale Factor error in parts per million. 
Position +00002). 

6.3.8.12 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00003 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp in ON, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
6.3.8.12. . 


6.3.8.13 In approximately 200 seconds VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (+Z IRIG Scale Factor error in parts per million. 
Position +00003). 

6.3.8.14 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00001 ENTR 

NOTE; If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp is on, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
6.3.8.14. 


6.3.8.15 In approximately 200 seconds, VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row (+X IRIG Scale Factor error in parts per million. 
Position -00001). 

6.3.8.16 On K-148 enter the following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp is ON, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
6.3.8.16. 


6.3.8.17 In approximately 200 seconds, VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (+Y IRIG Scale Factor error in parts per million. 
Position -00002). 

6.3.8.18 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00003 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
is ON, enter VERB 36 ENTR and repeat steps, 6.3.8.3 through 6.3.8.7 and 6.3.8.18. 
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6.3.8.19 In approximately 200 seconds, VERB 06 NOUN 66 shall flash 

Po e em» ”oS. fr ° m CRT reKY R0W 1 ( - Z 11,10 ^ Factor V-rf ‘per million, 

«^U1.20 Repeat steps 6.S.8.8 through 6.3.8.19 twice to obtain second and third set of 

6.3.8.21 Terminate this test by entering in K-148 the following: 

VERB 34 ENTR 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR . ‘ 

+00000 ENTR 


6.3.8.22 The average of the three readings of Scale Factor Error for 
positions shall be 0 ± 1750 PPM. 


each of the 6 


6.3.9 IMU Performance Test, 
section to aid in data reduction, 
the start of this test. 


A reference data sheet is provided at the end of this 
Table I of the data sheet should be completed before 


6.3.9.1 
minimum 


Insure that IMU Operate power and LGC Operate power has been applied for a 
of one hour and that the IMU is not in a Glmbal Look 


6.3.9.2 On CRT display, monitor and record IRIG TEMP (GG2301) and PIPA TEMP (GG2300). 

6.3.9.3 Adjust oscilloscope to display butterfly of X PIP A. 


6.3.9.4 On K—148 enter the following: 


VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 indication AAAAA and the time of day. 

6.3.9.5 On K-148 enter the following: 


VERB 21 NOUN 01 ENTR 
01300 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 
01300 ENTR 

Record CRT DSKY Row 1 indications as +BBBBB. 
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6.3.9.6 Perform the following calculations: 

a « BBBBB x^5.12 * CCCC. C (Contents (hrs) of high order scalar register) 

b. 23.3 - CCCC. C « DDDD. D hours. 

c. DDDD. D + present time of day - time of day at which high order scalar register 
will overflow. 

6.3.9.7 If the time of day is within 12 minutes of that calculated in 6.3.9.6. c when about 
to perform any of the following paragraphs, wait until that time calculated in 6.3 9 6 c has 
passed and proceed. 

Paragraph 


6.3. 9.15 
6.3.9.22 
6.3.9.30 
6.3. 9.36 
6.3.9.43 
6.3.9.48 


6.3.9.8 On K-148 enter the following sequence: 

VERB 01 NOUN 01 ENTR 

00370 * ENTR ’ 

Record contents of CRT DSKY Row 1 XXXXY 
VERB 21 NOUN 01 , ENTR , 

00370 ENTR 

XXXXY' ENTR 

Where Y' is obtained from Table la. 

VERB 57 ENTR 

00001 * ENTR 

VERB 06 NOUN 61 shall flash 

6.3.9.9 On the CRT, DSKY display verify R1 (Navigation Base Azimuth) and R2 (Site 
Latitude) are correct. 

6.3.9.10 If values for R1 and R2 are correct, proceed to next step. 

If values for R1 and R2 are Incorrect, enter the following sequence into K-148. 
VERB 24 ENTB 

±xxx. xx ENTR (Correct navigation base azimuth ±0.50 deg) 

+40.748 ENTR (Correct site latitude) 

Verify values in Rl and R2 are correct. 

6.3.9.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 
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6.3.9.12 On CRT, DSKY display, verify R1« +00600 (Time), 

R2 ■ +00000 (Test Index No.) and R3 ■ +00001 (Test Position). 

If values for Rl, R2 and R3 are correct, proceed to next step. 

If values for Rl, R2 and R3 are incorrect, enter the following sequence 
into K-148: 

VERB 25 ENTR 

+00600 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00001 ENTR (Test Position Entry) 

6.3.9.13 On K-148 enter the following sequence: 

VERB 33 ENTR 
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6.3.9.14 In approximately 12 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display, record R2 (+NBDY Position +00001). 

6.3.9.15 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.16 After 100 seconds, take a photograph of Y and Z PIPA butterfly patterns on oscilloscope. 

6.3.9.17 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, record R1 
and R2 (+X PIPA Position +00001). Row 1 is whole part. Row 2 is fractional part. Units are 
cm/sec 2 . 


6.3.9.18 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.19 On CRT, DSKY display - verify R1 - +00600, R2 ■ +00000, and R3 ■ +00002. 

6.3.9.20 On K-148 enter the following sequence: 

VERB 33 ENTR 

4 

6.3.9.21 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (+NBDZ Position +00002). 

6.3.9.22 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.23 Approximately 5 minutes VERB 06 NOUN 66 shall flash. From the CRT, record R1 
and R2 (-X PIPA Position +00002). 

6.3.9.24 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.25 In approximately 67 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (-NBDX + ADIAX Pos +00002). 

6.3.9.26 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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6.3.9.27 On CRT, DSKY display, verify R1 ■ +00600, R2 * +00000, and R3 ■ +00003. 

6.3.9.28 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.29 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (-NBDX Position +00003). 

6.3.9.30 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.31 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R1 and R2 (+Z PIPA Position +00003). 

6.3.9.32 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

j6. 3.9.33 On the CRT, DSKY display verify R1 « +00600, R2 - 00000, and R3 ■ +00004. 

6.3.9.34 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.35 In approximately 12 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (+NBDY + ADSRAY Position +00004). 

6.3.9.36 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.37 After 100 seconds, take a photograph of the X-PIPA butterfly pattern on oscilloscope. 

6.3.9.38 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R1 and R2 (-Z PIPA Position +00004). 

6.3.9.39 On K-148 enter the following sequence: 

VERB 33 ENTR 
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6.3.9.40 In approximately 67 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display record R2 (+NBDZ + A DIAZ Position +00004). 

6.3.9.41 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.42 From the CRT, DSKY display verify R1 ■ +00600, R2 - +00000 and R3 * +00005. 

6.3.9.43 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.44 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

6.3.9.45 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R1 and R2 (+Y PIPA Position +00005). 

6.9.9.46 On K-148 enter the following sequence: 

VERB 34 ENTR * 

VERB 06 NOUN 66 shall flash 

6.3.9.47 On the CRT, DSKY display verify R1 ■ +00600, R2 * +00000 and R3 * +00006. 

6.3.9.48 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.49 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

6.3.9.50 In approximately 5 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R1 and R2. (-Y PIPA Position +00006). 

6.3.9.51 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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6.3.9.52 On the CRT, DSKY display, verify Rl - 400600 , R2 - +00000 and R3 » + 00007 . 

6.3.9.53 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.54 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display record R2 (+. 707 ADSRAX-NBDX Position +00007). 

6.3.9.55 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.56 On the CRT, DSKY display, verify Rl - +00600, R2 - +00000, and R3 - +00008. 

6.3.9.57 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.58 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 

?PosuL+ 00008? 707 (NBDZ+NBDY) (ADIAZ " ADIAY > +0-5 (ADSRAY + ADSRAZ)] 

6.3.9.59 On K-148 enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash - 

6.3.9.60 On the CRT, DSKY display, verify Rl - +00600, R2 - +00000, and R3 - +00009. 

6.3.9.61 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3. 9.62 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT D6KY 
display, record R2 (-NBDZ + .707 ADSRAZ Position +00009). 

6.3.9.63 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.64 On the CRT, DSKY display, verify Rl - +00600, R2 -+00000, and R3 - +00010. 

6.3.9.65 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.66 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DOCY 
display record R2 [. 707 (NBDY-NBDX) +.5 (ADIAY - ADIAX) +.5 AD8RAX] (Poeltk* 400010). 

6.3.9.67 Terminate this test by entering in K-148 the followiiy: 

VERB 36 ENTR 

6.3.9.68 On CRT, record IRIG TEMP (CG 2301) and PIPA TEMP (CO 2300). 

6.3.9.69 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTER 

+00000 ENTR 
+00000 ENTR 
+00000 ENTR 
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6.3.9.52 OntheCBT, DSKY display, verify R1 - +00600, R2 « +00000 and R3 - +00007. 

6.3.9.53 On K-148 enter the following sequence: 

VERB 33 ENTR . 


6.3.9.54 In approximately 12 minutes VERB 06 NOUN 66 shall flash, 
display record R2 (+. 707 ADSRAX-NBDX Position +00007). 

6.3.9.55 On K-148 enter the following sequence: 


From the CRT, DSKY 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


6.3.9.56 On the CRT, DSKY display, verify R1 - +00600, R2 « +00000, and R3 - +00008. 

6.3.9.57 On K-148 enter the following sequence: 

VERB 33 ENTR ; . 


6.3. 9.58 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
(Position” 00008 )^ ^ "" < NBDZ+NBDY > *•« < ADIAZ ' +0.5 (ADSRAY + AD^RAZ)] 


6.3.9.59 On K-148 enter the following: 
VERB 34 ENTR 

VERB 06 NOUN 66 shall flash « 


6.8.9.60 On the CRT, DSKY display,' verify HI - +00600, R2 - +00000, and R3 » +00009. 

6.3.9.61 On K-148 enter the following sequence: 

VERB 33ENTR 4 ' ' 


6.3.9.62 In approximately 12 minutes VERB 06 NOUN 66 shall flash 
display, record R2 (-NBDZ + . 707 ADSRAZ Position +00009). 

6.3.9.63 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


From the CRT DSKY 


6.3.9.64 On the CRT, DSKY display, verify R 1 - +00600, R2 - +00000, and R3 - +00010. 

6.3.9.65 On K-148 enter the following sequence: 

VERB 33 ENTR 


6.3. 9.66 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display record R2 [. 707 (NBDY-NBDX) +.5 (ADIAY - ADIAX) +.5 ADSRAX] (PoslUoi +00010). 

6.3.9.67 Terminate this test by entering in K-148 the following: 

VERB 36 ENTR 

6.3.9.68 On CRT, record IBIG TEMP (CG 2301) and PIPA TEMP (CG 2300). 

6.3.9.69 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTER 

+00000 ENTR 
- +00000 ENTR 

+00000 ENTR 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.3.9. 

14 

+N BDY 

Position +00001 

meru 

()— 

6.3.9. 

17 

+X PIPA Test 

Position +00001 

cm/sec 2 , 

( ) 00—. 

( )- 

6.3.9. 

21 

+ NBDZ 

Position +00002 

meru 

( )—•- 

6.3.9. 

23 

-X PIPA Test 

Position +00002 

cm/sec 2 

( )00—. 

6.3.9. 

25 

-N BDX + ADIAX 
Position +00002 

meru 

<>—- 

6.3.9. 

29 

-N BDX . 

Position +00003 

meru 

()— 

6.3.9. 

31 

+Z PIPA Test 

Position +00003 

cm/sec 2 

( >00-. 

<) — 

6.3.9. 

35 

+N BDY + ADSRAY 
Position +00004 

meru 


6.3.9. 

38 

-Z PIPA Test 

Position +00004 

cm/sec 2 

( ) 00—. 

() — 

6.3.9. 

40 

+N BDZ + ADIAZ 
Position +00004 

meru 

( 

6.3.9. 

45 

+Y PIPA Test 

Position +00005 

cm/sec 2 

( ) 00-. 

6.3.9. 

50 

-Y PIPA Test 

Position +00006 

cm/sec 2 

( )00-. 

() — 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.3.9. 

54 

-NBDX+ . 707 ADSRAX 
Position +00007 

meru 


6.3.9. 

58 

— 

-. 707 (NBDZ+NBDY) 
+0.5 (ADIAZ-ADIAY) 
+0.5 (ADSRAY+ADSRA2 
Position +00008 

meru 

) 



6.3.9. -NBDZ+. 707ADSRAZ 
62 Position +00009 


meru 




DATA SHEET 
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.line k - 


- line i= 


1960.52 - line w X 1 cm/sec/pulse 

_Transfer results to line av _ 

1960.52 - line x X lcm/sec/pulse 
-transfer results to line az 
1960. 52 - line y X /cm/sec/pulse 

_Transfer results to line ba _ ♦ 

1/2 (line b + line d) = ( ) —.- 

-Transfer results to line bb 
1/2 (line k + line 1) = ( ) —.— 

_ Transfer results to line be 
1/2 (line g + line i) = ( ) —. -— 

_Transfer results to line bd _ 

Perform the following calculations for values of NBD, ADSRA ” 
and ADIA. The constants are obtained from Table I. Transfer 

results t o items ap through ax on data sheet _I 

A NBDY = line a - NBDY 
A NBDY= 

A NBDZ = line c - NBDZ 

A NBDZ = ___ 

A NBDX = (-line f) - NBDX 

A NBDX = _ 

A ADIAX = line q - ADIAX 

A ADIAX = _______ 

A ADSRAY = line r - ADSRAY " 

A ADSRAY = _ 

A ADIAZ = line s - ADIAZ ... 

A A DIAZ = ___ 

A ADSRAX = line t - ADSRAX " 

A ADSRAX =_ 


Y PIPA S. F. 


Z PIPA S. F. 


X PIPA Bias 


Y PIPA Bias 


Z PIPA Bias 


cm/sec/ 

aa 

Dulse 


cm/sec/ 

ab 

Dulse 


cm/sec 2 

ac 

cm/sec2 

ad 

cm/sec 2 

ae 


af 

meru 

ag 

meru 

ah 

meru 

ai 


meru aj 


meru ak 


meru al 


meru I am 


j 
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(Continued) 


CALCULATION 

PARAMETER 

UNITS 

A ADSRAZ = line n - ADSRAZ 

A ADSRAZ = 


meru 

A ADIAY = line v - ADIAY 

A ADIAY* 


meru 
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DATA SHEET 


PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED VALUE 

MAX 

VALUE 

REJ 

ACC 

ANBDY 

meru 

-5.0 


+5.0 



anbdz_ 

meru 

-s.o 


+5.0 



A NBDX 

meru 

-5.0 


+5.0 



A ADSRAY 

meru 

-10.0 


+10.0 



A ADSRAZ 

meru 

-10.0 


+10.0 



A ADSRAX 

meru 

-Ik ft. 


+10.0 



A ADIAX 

meru 

-15.0 


+15.0 



A ADIAZ 

meru 

-15.0 


+15.0 



A ADIAY 

meru 

-15.0 


+15.0 



X PI PA S. F. 
from line z 

cm/sec 
/Pulse 

. 9996 


1.0004 



Y PIPA S. F. 
from line aa 

cm/sec 

/pulse 

.9996 


1.0004 



Z PIPA S. F. 
from line ab 

cm/sec 

/pulse 

.9996 

I 

1.0004 



X PIPA Bias 
from line ac 

cm/sec 2 

-0.5 


+0.5 



Y PIPA Bias 
from line ad 

cm/sec 2 

-0.5 


+0.5 



Z PIPA Bias 
from line ae 

cm/sec^ 

-0.5 


+0.5 




ap 

ag 

ar 

as 

at 

au 


av 

aw 

ax 

ay 

az 

ba 

bb 

be 

bd 


TABLE I 


JDC 

PARAMETER 

VALUE 

16236 

16236 

16237 , 
16239 

16239 • 

16240 

16242 : 
1624S 

16243 

BDX 

ADSRAX 

ADIAX 

BDY 

ADSRAY 

ADIAY 

BDZ 

ADSRAZ 

ADIAZ 



TABLE la 
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6.3.10 LGC Voltage Margin Test 

6.3.10.1 Initial Conditions 


6.3.10.1.1 Insure that the GAN System is in Operate Mode. 

6.3.10.1.2 On the CRT, verify the +28 VDC LGC OPERATE bus is between 24.5 and 33 5 
vdc (GG 1520). 

6.3.10.2 Voltage Margin Determination 

6.3.10.2.1 On the PSA Adapter Module (PSAAM) (410-31080), place INHIBIT VOLTAGE FAIL 
switch to ON. 


CAUTION: The +4 vdc LGC Supply voltage shall never by operated lower than +2.5 vdc 
or higher than +5.2 vdc (GG 1030). 

The +14 vdc LGC Supply shall never be operated less than +8.5 vdc or higher than 
+17.0 vdc (GG 1020). 

NOTE: The flashing indication of the LGC supplies may be disregarded for this test. 

The charts in Table n may be used to determine approximate values for "XX. X” values 
of C-156 voltage dial settings corresponding to various power supply voltages. 

6.3.10.2.2 Enter 0001 into R155. Verify and execute. 

6.3.10.2.3 Enter llll into R154. Verify and execute. 

6.3.10.2.4 Enter in C-156 ±XX. XO01114. (Enter a value for XX. X which will adjust the +14V 
power supply (GG 1020) as monitored on the CRT, to 12.1 (+0.3, -0) vdc. See Table II). Execute. 

6.3.10.2.5 Enter in C-156 ±XX. X001124 (Enter a value for XX. X which will adjust the +4V 
power supply (GG 1030) as monitored on the CRT, to 3.5 (+0.15, -0) vdc. See Table II). Execute. 

6.3.10.2.6 On K-148 press ERROR RESET. 

6.3.10.2.7 On K-148 initiate LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

Wait 200 seconds. Verify RESTART lamp on the DSKY is not lit 

6.3.10.2.8 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lighted. 

6.3.10.2.9 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to ON. Press 
ERROR RESET. Perform the following DSKY operations 

VERB 21 NOUN 27 ENTR 
77767 ENTR 
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6.3.10.2.10 Enter in C-156 (±) XX. X001114 (Enter a value for XX. X which will adjust the +14V 
power supply (GG 1020) as monitored on the CRT, to 16.4 (+0, -0.4) vdo. See Table n Execute. 

6.3.10.2.11 On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART lamp on 
DSKY is not lighted. 

6.3.10.2.12 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lighted. Set the INHIBIT VOLTAGE FAIL switch to ON. Press 
ERROR RESET. Perform the following DSKY operations 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6.3.10.2.13 Enter in C-156 ±XX. X001124 (Enter a value for XX. X which will adjust the 4V 
power supply (GG 1030) as monitored on the CRT, to 4.5 (+0, -0.2) vdc. See Table II). Execute. 

6.3.10.2.14 On K-148 press ERROR RESET. Whit 200 seconds. Verify RESTART lamp on 
DSKY is not lit. 

6.3.10.2.15 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lit. Set the INHIBIT VOLTAGE FAIL switch to ON. Press 
ERROR RESET. Perform the following DSKY operations: 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6.3.10.2.16 Enter in C-156 (±) XX. X001114 (Enter a value for XX. X which will adjust the 14V 
power supply (GG 1020) as monitored on the CRT, to 12.2 (+0.3, -0) vdc. See Table II). Execute. 

6.3.10.2.17 On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART lamp on 
DSKY is not lighted. 

6.3.10.2.18 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lighted. 

6.3.10.2.19 On R-l54 enter 0000. Execute 

6.3.10.2.20 On R-155 enter 0000. Execute 

6.3.10.2.21 On K-148 terminate the LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.3.10.2.22 On K-148 press ERROR RESET. 
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6.3.12.1.5 After 10 seconds has elapsed since step 6.3.12.1.1, enter the following into 
K-148: e 


VERB 21 NOUN 01 ENTR 
00403 ENTR 
00000 ENTR 


6.3.12.1.6 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
R1 - . 00000 

R3 * 00403 


6.3.12.1.7 On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR (Push ENTR pushbutton twice) 

Verify Rl « +00000 

37777 ENTR ENTR 

Verify Rl a 37777 

37743 ENTR ENTR 

Verify Rl * 37743 

00000 ENTR ENTR 

Verify Rl = 00000 

00000 ENTR (once) 

Verify Rl - 00000 


6.3.12.1.8 start analog recorders using a chart speed of 10 mm/sec <IG - 360* TORQUE) 

6.3.12. 1 . 9 On K-148 enter the follow in g sequence: 

VERB 01 NOUN 01 ENTR 
, 00370 ENTR 

Record contents of CRT DSKY Row 1 xxxxY 

VERB 21 NOUN 01 ENTR 

00370 ENTR 

XXXXY 1 ENTR 

Where Y* is obtained from Table la 

VERB 42 ENTR 

VERB 33 ENTR 


6.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current signal (GG2110) 

drops to a quiescent level (approximately 12 minutes), stop the recorders. ’ 

6.3.12.1.11 On K-148 enter the following sequence: 


VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 


6.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate +00000 (±00200). 
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6.3.14 G4N Fine Alignment Test 

6.3.14.1 On K-148 enter: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

6.3.14.2 Record CRT, DSKY Row 1 display as AAAAA and the time of day. 

6.3.14.3 On K-148 enter: 


VERB 21 

NOUN 01 

ENTR 

01300 


ENTR 

AAAAA 


ENTR 

VERB 06 

NOUN 02 

ENTR 

01300 

ENTR 



6.3.14.4 Record CRT DSKY Row 1 display as ±BBBBB 

6.3.14.5 Perform the following calculations: 

^ B ^600^ 5 * 12 * q Contents of high order scalar register in hours. 

b. 23.3 - CCCC. C * DDDD. D Time left in high order scalar register until overflow. 

c. DDDD. D + time of day recorded in step 3 * time of day at which high order scalar 
register will overflow. 

6.3.14.6 If the time of day is within 12 minutes of that time calculated in 6 3.14 5 c when 
about to complete step 6.3.14.30 wait until that time calculated in c has passed and‘then proceed. 

NOTE: Use of Dioptometer is required for all optical sightings using AOT. 

6.3.14.7 On K-148 enter: 

VERB 01 NOUN 01 ENTR 
00370 ENTR 

Record contents of DSKY Row 1 xxxxY 
VERB 21 NOUN 01 ENTR 
000370 ENTR 

1 XXXXY* ENTR 

Where Y 1 is obtained from Table la. 

VERB 57 ENTR 

00003 ENTR 

6.3.14.8 Verify CRT DSKY display as: 

VERB 06 NOUN 61 (Flashing) 

Rl = +13500 (SM Azimuth) 

Rl » +40.748 (Site Latitude) 

NOTE: If Ri and R2 indications are correct proceed to step 6.3.14.10. 
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6.3.14.38 Results. The PIPA bias determined previously in the IMU Performance Test 
(6.3.9) must be subtracted from the resultant data of the test. 

6.3.14.38.1 Y PIPA misalignment 

R1 R2 

About Z axis (from 6.3.14.31) * ±XXXXX. XXXXX *sec 
Less Y PIPA bias (from 6.3.9) *=-(±XXXXX. XXXXX) liec 

Y PIPA misalignment about Z axis = —---—"Sec 

This value shall not exceed *255 sec 

8.3.14.38.2 Z PIPA misalignment 

R1 R2 

About Y axis (from 6.3.14.32) » ±XXXXX. XXXXX sec 
Less Z PIPA bias (from 6.3.9) - - (±XXXXX. XXXXJQsec 

Z PIPA misalignment about Y axis = ± —-♦ •*»-sec 

This value shall not exceed 428$ sec 

6.3.14.38.3 Z PIPA misalignment 

R1 R2 

About Y axis (from 6.3.14.35)- *XXXXX. XXXXX sec 

Less X PIPA bias from (6.3.9) « -(*XXXXX. XXXXX) sec v 

X PIPA misalignment about Y axis • - sec ' v 

This value shall not exceed ±255 sec ^ 

6.3.14.38.4 Y PIPA misalignment 

• R1 R2 

About Xaxis from0.3.14.36}-±XXXXX. XXXXX sec 
Less Y PIPA bias (from 6.3.9) = -(iXXXXX. XXXXX)"sec 

Y PIPA misalignment about X axis ■ ±--se£ 

- This value shall not excee> a fc2&5 sec 

6.3.15 AOT Functional Accuracy Test 

NOTE: Use of a Dioptometer is required when sighting through AOT. 

6.3.15.1 Determination of Detent Angle Reference. 

NOTE: The included angles between targets LOS shall be known to ±10 arc seconds. The elevation 
of each target LOS shall be known to ±15 arc seconds. 

6.3.15.1.1 Place AOT in L detent position. 

NOTE: Communication between AOT and target theodolite operators is required. 
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SIGNAL 

GG 1020 link 4* 
GG 1030 link 4 
GG 1040 link 5** 
GG 1070 link 4 
GG 1100 link 4 
GG 1110 link 5 

GG 1201 link 5 
GG 1202 link 4 
GG 1203 link 4 
GG 1331 link 5 
GG 1500 link 4 
GG 1510 link 4 
GG 1513X link 5 
GG 1520 link 4 
GG 1523X link 5 
GG 2001 link 5 
GG 2021 link 5 
GG 2041 link 5 
GG 2106 link 4 
GG 2107 link 5 
GG 2110 link 4 ! 

GG 2110 link 5 

GG 2112 link 5 
GG 2113 link 5 
GG 2121 link 5 
GG 2136 link 4 
GG 2137 link 5 
GG 2140 link 5 

GG 2140 link 5 

GG 2142 link 5 
GG 2143 link 5 
GG 2151 link 5 
GG 2166 link 4 
GG 2167 link 5 
GG 2170 link 4 


APPENDIX I 

MEASUREMENT TOLERANCES 


SIGNAL NAME 

+14 vdc LGC Supply 
+4 vdc LGC Supply 
+120 vdc PIPA Supply 
+4 vdc CDU Supply 
"■28 vdc Supply » 

2.5 vdc Telemetry Bias * 

No. 1 

IMU 28V 800 cps 1% 

IMU 28V 800 cps 5% 

IMU 28V 800 cps 5% 

3.2 kc 28V Supply 1% 

+28 vdc IMU Oper BUS 
+28 vdc IMU ST BY BUR 
+28 vdc IMU STBY/OFF 
+28 vdc LGC Oper BUR 
+28 vdc LGC Operate 
X PIPA S.G. OUT IN PH 
Y PIPA $. G. OUT IN PH 
Z PIPA 8. G. OUT IN PH 
IG Servo Error Total 
IG Servo Error IN PH 
IG Torque Motor Current 

IG Torque Motor Current 

IG IX Resolver Out-Sine 
IG IX Resolver Out-Cosine 
IG IX Resolver Out-Sine 11* 
MG Servo Error Total 
MG Servo Error IN PH 
MG Torque Motor Current 

MG Torque Motor Current 

MG IX Resolver Out-Sine 
MG IX Resolver Out-Cosine 
MG IX Resolver Out-Sine ll 4 
OG Servo. Error Total 
OG Servo Error IN PH 
OG Torque Motor Current 


GIN LAB TEST 
REQUIREMENT 

14.0±0.2 vdc 
4.0+0.15 vdc 
120+6.0 vdc 
4.0+0.2 vdc 
-27.5+6.0 vdc 
2.5+0.1 vdc 

28+0.56V rms 
28+1.4V rms 
28+2. IV rms 
28.6+0.56V rms 
28.0 -3.5, +5.5 vdc 
28.0 -3.5, +5.5 vdc 
28.0+1 vdc 
28.0+4.5, -3.5 vdc 
28.0+1 vdc 

+2.5+0.128V rms at lg 
+2.5+0.128V rms at lg 
+2.5+0.128V rms at lg 
0.0+60 MV rms at null 
0.0+60 MV rms at null 
0.5 AMP Max during any 
fine Align Torque 
0.5 AMP Max during any 
fine Align Torque 
19.65+0.98V rms at 45* 
19.65+0.98V rms at 45* 
5.35+0.27V rms at 11* 

0.0+60 MV rms at null 
0.0+60 MV rms at null 
0.5 AMP Max during any 
fine Align Torque 
0.5 AMP Max during any 
fine Align Torque 
19.65+0.98V rms at 45* 
19.65+0.98V rms at 45* 
5.35+0.27V rms at 11* 

0.0+60 MV rms at null 
0.0+60 MV rms at null 
0.9 AMP Max during any 
fine Align Torque 


PSAAM AND/OR 
SCA UNCERTAINTY 1% 
_ OF FULL SCALE 

0 % 

0 % 

1 % 

0 % 

0 % 

0 % 

1 % 

1.5% 

1.5% 

1 % 

0 % 

0 % 

0 % 

0 % 

0 % 

3% 

3% 

3% 

1 % 

2% 

0 % 

1% 

2.5% 

2.5% 

2% 

1% 

2 % . 

0 % 

1 % 

2.5% 

2.5% 

2 % 

1 % 

2 % 

0 % 
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APPENDIX I (Continued) 


PSAAM AND/OR 

GAN LAB TEST SCA UNCERTAINTY • % 

3GJftAfr SIGNAL NAME REQUIREMENT OF FULL SCALE 


GG 2170 link 5 

OG Torque Motor Current 

0.9 AMP Max during 
any fine Align Torque 

1% 

GG 2172 link 5 

OG IX Resolver Out-Sine 

19.65±0.98V rms at 45* ** 

2.5% 

GG 2173 link 5 

OG IX Resolver Out-Cosine 

19.6540.98V rms at 45* 

2.5% 

GG 2181 link 5 

OG IX Resolver Out-Sine 11* 

5.3540.27V rms at 11* 

2% 

GG 2219 link 5 

Pitch Attitude Error 

5.05±0.5V rms at 17* 

1% 

GG 2220 link 4 

IG CDU Fine Error 

0.0±0.07V rms at null 

1% 

GG 2221 link 4 

IG CDU Coarse Error 

0.0±0.68V rms at null 

1% 

GG 2249 link 5 

YAW Attitude Error 

ft. 0540.5V rms at 17* 

1% 

GG2250 link 4 

MG CDU Fine Error 

0.040.07V rms at null 

1% 

GG 2251 link 4 

MG CDU Coarse Error 

0.0±0.68V rms at null 

1% 

GG 2279 link 5 3 

Roll Attitude Error 

5.0540.5V rms at null 

1% 

GG 2280 link 4 

OG CDU Fine Error 

0.040.07V rms at null 

1% 

GG 2281 link 4 

OG CDU Coarse Error 

0.040.68V rms at null 

1% 

GG 2300 link 5 

PIPA Temperature' • 

130.54l.5*F inOperate 

1% 

GG 2301 link 4 

IRIG Temperature 

13542.5*F In Operate 

1% 

GG 2301 link 5 

IRIG Temperature 

13542.8*F in Operate 

1% 

GG 2302 link 4 

IMU Heater Current On 

2841 vdc 

0% 

GG 2303 link 4 

IMU Blower Current On 

2841 vd®n 

0% 

GG 3304 link 5 

RR Shaft IX Resolver Out- 

19.6540.98V rms at 45* 

2.5% 


Sine 



GG 3305 link 5 

RR Shaft IX Resolver Out- 

19.6540.98V rms at 45* 

2.5% 


Cosine 



GG 3311 link 4 

RR Shaft CDU Fine Error 

0.040.07V rms at null 

1% 

GG 3312 link 4 

RR Shaft CDU Coarse Error 

0.040.68V rms at null 

1% 

GG 3321 link 4 

RR Trunnion CDU Fine)Error 

0.040.07V rms at null 

1% 

GG 3322 link 4 

RR Trunnion CDU Coarse : . 

0.040.68V rms at null 

t%% 


Error 



GG 3324 link 5 

RR Trunnion IX Resolver 

19.6540.98V rms at 45* 

2.5% 


Out-Sine 



GG 3325 link 5 

RR Trunnion IX Resolver 

19.6540.98V rms at 45* 

2.5% 


Out-Cosine 



GG 4300 link 4 

LGC Temperature 

87.5442.5*F 

0% 

GG 6020 link 4 

PIPA Calibration Module 

67.5422.5°F 

0% 


Temperature 



GG 6020 link 5 

PIPA Calibration Module 

67.5422.5*F 

0% 


Temperature 



GG 6021 link 4 

PSA Temperature 

85425.0*F 

0% 


* Link 4 - PSAAM Output Signal 

** Link 5 - SCA Output Signal 
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6.3.16.14 Algebraically i ad&ir t <(> (vert) from the Row 1 DSKY display recorded in 6.3.16.11. 

The resultant azimuth error shall be 000.00+000.57 degrees. ‘ 

6.3.16.15 Algebraically subtract the value recorded in 6.3.16.12.6 from the Row 3 DSKY display 
recorded in 6.3.16.11. The resultant vertical error about Z local vertical shall be 000.00±000.06 
degrees. 

") 

6.3.16.16 Algebraically subtract the value recorded in 6.3.16.12.7 from the Row 2 DSKY dismay 
recorded in 6.3.16.11. The resultant vertical error about Y local Vertical shall be 000.00+000.06 
degrees. 


6.3.16.17 Two hours after 6.3.16.10 has been performed, read and record CRT DSKY display 

of Row 1, Row 2, and Row 3. . • 

6.3.16.18 The CRT DSKY display of Row 1 shall be within 000.06 degrees of the value recorded 
in 6.3.16.11. The CRT DSKY display of Row 2 and Row 3 shall be within 000.03 degrees of the 
respective values recorded in 6.3.16.11. 

6.3.16.19 On K-148 enter the following: 


VERB 36 

ENTR 

VERB 40 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 



/ APOLLO 04* Specification 

/ ID 1002323 *EV C 

Original Urn* Datei 
Release Authority: TERR SltM 
Clans A Release 


FOST-IIOTALIATIOI CHECKOUT SFBC1FICATI0I 


POR UM OUUMRCI AID IAYIOATIOI SYSTBI 



















APOLLO GAN Specification 
ND1002323 REV C 


5. GENERAL REQUIREMENTS 

5.1 SAFETY REQUIREMENTS 

6.1.1 Operator Safety 

5.1.1.1 Normal safety precautions shall be observed through the GIN post-installation 
checkout. 

5.1.2 Equipment Safety 

6.1.2.1 To preserve the operational life of the components of the GIN hardware under test, 
settles and adjustments shall be performed only when specified In the test procedure. Care 
shall be exercised In the accomplishment of all settings and adjustments to avoid excessive 
wear or damage to the equipment. All precautionary measures stated throughout the test 
procedures shall be strictly adhered to. 

5.1.2.2 .Prior to the electrical connection of the GIN System to the spacecraft harness, a 
complete verification of spacecraft power. Including both voltage polarity as well as magni¬ 
tude, shall be completed to preclude damage to the GAN due to Incorrect power application. 

6.1.2.2 The connection between the Portable Temperature Controller (PTC) and 56J1 
shall be maintained unless otherwise specified. 

5.1.2.4 The temperature of the inertial components shall be maintained between the 
following limits. If these limits are exceeded, the Inertial components shall he recal i b ra ted. 

a. OUG: 120 Deg F and 150 Deg F 

b. PIP: 116 Deg F and 145 Deg F 

5.1.2.5 All personnel concerned shall thoroughly understand the Operational Requirements 
In Section 4.2 to preclude any damage to the GAN System. 

5.1.2. 6 To preserve the operational Ilfs of the components of the D8KY, the monitor 
routines shall be used only when required by test procedure or trouble shooting. 8uch 
routines shall be terminated as quickly as possible In the test flow. Computer routines 
which cause the D6KY display to flash (either requesting data or displaying data) shall also 
be terminated as quickly as possible. 

6.2 COOLANT REQUIREMENTS 

6.2.1 When electrical power Is applied to the GAN System, the IMU shall be provided with 
water-glycol coolant at a temperature of 32 to 50 Deg F and a flow rate of 33±5 pounds per 
hour. 
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5.2.2 The PSA, CDU, and PTA cold plates shall be provided with coolant as per ICO 
LIS-510-10001. 

5.3 TEST EQUIPMENT TOLERANCES 

5.3.1 Measurement and tolerance specifications stated herein are basic GIN system perform¬ 
ance specifications. Calibration data must be supplied to the Acceptance Checkout Equipment 
(ACE) for the Power and Servo Assembly Adapter Module (PSAAM) and Signal Conditioner 
Assembly (SCA) performance. Final tolerances must include PSAAM and SCA stability, 
uncertainties. All uncertainties due to instrumentation shall be root sum squared with the 
basic GAN tolerances to yield an acceptable tolerance for use when testing the GIN system 

in the spacecraft. 

5.3.2 In the event of a conflict between requirementa, the following order of precedence 
shall apply. The contractor shall also notify AC Electronics Site Manager of the oonflict. 

a. The contract 

b. X* 11 * specification 

o. Documents referenced in this specification 

5.4 TEST SEQUENCE 

5.4.1 The test sequence shall normally follow the flow gram in Figure 1. Any test subse¬ 
quent to Temperature Control Verification Section 6 .3.4 may be conducted providing the 
General Turn On Prooedure 5.2.4 is followed. 

5.5 The generation of a noise alarm indication, as evidenced by one or more Noise Peak 
Event lamps beoomii* lighted shall be cause for immediate determination of effects on the 
GAN system test in progress. In the event of detrimental effects on the system test a 
troubleshooting routine shall be entered to determine the cause of the alarm. Testing shall 
continue only after demonstrating that the cause of the noise alarm has been located and 
that remedial action has been or will be taken, or that the transient or noise causing the 
alarm has no detrimental effect on the GIN System or test in progress. 

5.3 TEST FAILURE CRITERIA 

3.6.1 IRIG and PIPA data (See paragraph 6 .3.9) 

5.6.1.1 If Di, I> 2 , or D 3 exceeds its maximum value for any PIPA or IRIG, that PIPA or 
IRIG shall be retested in the following sequence. 
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If Dj, D 2 , and D 3 are within tolerance after the reteat sequence ia completed, the original 
out-of-tolerance terma calculated in paragraph 6.3.9.70.4 a hall be exonerated. 

5. 6 .1.2 Failure to be within the maximum raluea of D*, D 2 , and D 3 after the reteat aequence 
of 5. 6 . 1.1 a hall conatitute a failure of the aaaembly. 

5. 6 .2 Failure of the GAN System to pass any examination or test specified herein shall 
tentatively classify the GIN System as non-conforming. Normal test aequence may be con¬ 
tinued upon determination of the cause of the nonconformance or at the discretion of the GIN 
contractor test team if it is determined that such action is not detrimental to the GIN System 
or other interfacing subsystems. All nonconformances shall be investigated and cleared by 
waivers (F. N. N.), correction of specification, or hardware replacement and retest. The 
suspected malfunctioned hardware shall be removed and returned to the laboratory where the 
malfunction shall be verified. Only after malfunction verification shall a flight certified 
replaceable element be installed in the GIN System. 

5 . 7 After the defective replaceable element has been substituted with a flight oerttfled unit, 
the GIN System checkout sequence shall regress to the rerunning of applicable portions of the 
selected sequence (by paragraph numbers) categorised by the subassemblies in which the mal¬ 
function occurred. The chosen subassembly categories are presented in Table A versus an 
appropriate retest paragraph sequence as a guide for applicable portions of indicated paragraph 
numbers in the sequence listed as indicated under the appropriate subassembly heading or as 
directed by NASA Test Engineering. Retest shall proceed to the point in the normal test 
sequence at which the diacrepancy was detected and corrected. Normal testing shall continue 
beyond this point in the specified sequence of Figure 1. 

5.9 It is assumed that the Test Conductor has a working knowledge of the test equipment 
used; therefore, this procedure contains only the steps pertaining directly to the GIN com¬ 
ponents. If any questions arise concerning the test equipment, the Test Conductor should 
refer to the respective operational manuals. 

5.9 Spacecraft systems other than the GAN System may be operating on a noninterfering 
basis while individual system checkout of the GIN is being conducted. 

5.10 DATA RETRIEVAL 

5.10.1 All data concerning the checkout and operation of the GIN System as monitored via 
ACE, shall be recorded on the data sheets associated with their corresponding test. Out of 
tolerance reading shall be recorded and flagged by appropriate signals. 



RETEST SEQUENCE 
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>ar«graph No. 


Test Title 


1.1 

3.3 
s.t 

3.4 
3.6 
3.6 
3.T 
3.3 
3.3 
3*13 
3.11 
3. IS 

3.13 

3.14 
3.16 


Standby Power fei Test 
Alarms and Interrupts Test 
IMU Operate Poster On Test 
Temperature Control Verification 
PGNC8 Power Supply Teat 
IMU Operational Test 
PGNC8 Operational Test 
DUO Seale Factor Ifcst 
IMU Performanes Test 
LGC Voltage Margin Teat 
LGC Clook Frequency Test 
Glmbal Friction Test 
Stablllsatisn Loop Response Test 
GAR Fins Alignment Test 
AOT Functional Performanes Ttest 


TEST SEQUENCE 


FIGURE 1 
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5.10.2 Daring GAN Bystem testing, all interleaved data. Uplink Command Piles and Down¬ 
link Data File shall be maintained (recorders On). All A/B PCM data that is not made 
available to the ACE displays shall be verified by requesting a time history data strip oat 
of said data for the time period when the test was performed. 

5. DETAILED REQUIREMENTS 

5.1 INITIAL TEST CONDITIONS 

6 .1.1 The IMU shall be supplied with heater power on a continuous basis. The Portable 
Temperature Controller (Model No. 410-31056) shall be connected at all times although 
heater power may be supplied from the +28 VDC IMU 8TANDBY bus and monitored through 
ACE. 

6.1.2 The IMU shall never be without heater power longer than 15 minutes. 

6.2 OPERATIONAL REQUIREMENTS 

NOTE: In the event that an Electrical Power Subsystem (EPS) Shutdown occurs for 
any reason while the GAN System is in the Operate Mode, turn off the +28 
VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. Do not turn 
the +28 VDC IMU OPERATE circuit breaker on ior a minimum of 5 minutes 
after the EPS shutdown occurs. Failure to observe this requirement can 
result in shifts of the critical Inertial Component parameters. 

5.2.1 Eme r gen cy Shutdown Procedure 


CAUTION 

In the event of any malfunction which might damage the GIN System before the normal shut¬ 
down procedure in 6.2.2 can be performed, power shall be removed from the GAN System 
as soon as possi b le. If at all possible, without creating any delay, IMU Operate power 
should be removed first. 

6.2.2 Normal Shutdown Procedure 

6 .2.2.1 The normal shutdown of a GAN System shall include parking the gimbals prior to 
removing IMU Operate Power. This is accomplished in the following procedure, 

6 .2.2.2 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+02000 ENTR 
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6.2.4.6 On K-148 enter the following sequence: 

ERROR RESET 

VERB 36 ENTR (fresh start) 

VERB 57 ENTR 

00015 ENTR (clear erasable memory) 

VERB 21 NOUN 27 ENTR 
77777 ENTR (LGC Self Check) 

6.2.4.7 On the CRT, ferity that the 3.2KC 28V Supply indicates between 28.04 and 29.16 
VRM8 (CG 1331). 

6 .2.4.8 On the CRT, ferity that R1 does not display 01102 or 41102 (Indicating a malfunction). 

6.2.4.9 Walt 5 minutes then enter the following In K-148. 

a. VERB 25 NOUN 01 

b. Q3770 
O. 10067 

d. 04317 

e. 01770 

L VERB 25 NOUN 26 

g. 01000 

h» 01770 
U 00007 
U VERB 30 

NOTE: If a VERB 36 la performed after the abose information has been entered, repeat 
lines 6 .2 .4.9. f through 6.2.4.9.). 

6.2.4.10 CAUTION : LGC OPERATE AND IMU STANDBY power must hafe been applied 
a minimum of two hours before energising the IMU OPERATE circuit breaker in step 
6.2.4.16 unless all of the following conditions are met: 

17: 1. The GIN System has previously been tn Standby Mode at least two hours and 

subsequently hash in Operate Mode, AND 

2. The gimbals were plaoed tn a parked position prior to shutdown, AND 

3. The shutdown, period did not exceed 5 days, AND 

4. The Spacecraft or IMU hafe not been moved in any way during the shutdown 
period. 

THEN: The two-hour standby Mode operation requirement is reduced to 15 minutes. 
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ENTR 

ENTR SET LOC. 

ENTR CSS NEW JOB 
ENTR TC CHANG 1 
ENTR TC ACTLITON 
ENTR CALL PRIO/DELAY 
ENTR 01 PRIORITY 
ENTR RELATIVE E-MEM 
ENTR BANK ADD. 

ENTR REQ EXEC. 
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6 .2.4.11 The GAN System ia defined aa being In Standby Mode when LGC Operate and 
IMU Standby power la applied and DfU Operate power ia off. The inertial components 
have suspension power in Standby Mode. 

6 .2.4.12 The GAN System is defined as being In Operate Mode when LGC OPERATE, IMU 
8 TANDBY and IMU Operate Power is applied to the system. 

6.2.4.13 Set up analog recorder to monitor the following signals: 


Signal jNn. Signal Name 


a. 

GG2136 

MG Servo Error Total 

b. 

GG2106 

IG Servo Error Total 

o. 

GG2166 

OG Servo Error Total 

d. 

GG2112 

IG IX Resolver Sine 

e. 

GG2172 

OG IX Resolver Sine 

f. 

GG2142 

MG IX Resolver Sine 


.GG1201 

IMU 28V 1% 800 CPS 


3.2.4.14 Start the analog recorder at a chart speed of 5 mm/sec. Start event recorder 
at a chart speed of 1 mm/seo. 

6.2.4.18 On CRT, monitor 4120 VDC PIPA SUPPLY (GG1040) and IMU gimbal aisles. 

Record time. If 15 minutes have elapsed ainoe performing Paragraph 6.2.4.3, p roc e ed to 
the next paragraph. 

3.2.4.16 Press in423 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. Record 
time. 

6.2.4.17 Verify on analog recorder that the oscillations of the resolver sine signals (GG2112, 
GG2172 and GG2142) are not sustained and that the signals damp out within 15 seconds. If 
this condition is not attained, remove IMU OPERATE power immediately. 

6.2.4.13 On the CRT, verify absence of 4120 VDC PIPA SUPPLY voltage for 50410 seconds 
after step 6.2.4.16 is initiated. Verify that this voltage is between 114 and 126 after 100 
seconds from step 6.2.4.16. 

6.2.4.13 Verify absence of LGC WARNING, IBS WARNING, and FGNC8 CAUTION lights in 
the LEM cabin. 

6 .2.4.20 On the CRT, verify' all IMU gimbal angles indicate between 358 and 002. 

6.2.4.21 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400000 ENTR 
400000 ENTR 
400000 ENTR 
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6 . 2.4.22 On the CRT, scan the power aupply voltages to verify their normal operation. 

(No indications flashing). 

6.2.4.23 After all the tests of 6.3 in Figure 1 have been completed, the General Turn-On 
Procedure (6.2.4) and 1MU Operational Test (6.3.6) shall be completed before re-running 
any test. Otherwise, the testing sequence shall continue in accordance with Figure 2. 

6 .2.1 Interruption of Power 

6 .2.5.1 IMU Operate power shall never be applied without the presence of LQC Operate 
and IMU Standby Power. 

6.2.5.2 The GAN System log book shall include the gimbal positions at time of power shut¬ 
down. If omttted, it shall be assumed that the gimbals were not parked prior to shutdown. 

The log book shall also state If any movement of the IMU or Spacecraft has taken place after 
shutdown. The times of application and removal of any bus power to the GAN System shall 
be recorded. 

6.2.6.2 After the system has been operating with IMU Operate power on, and a power 
interruption occurs, a minimum of 16 minutes operation in Standby Mode is required before 
resuming IMU Operate power. If the power interruption was loiter than 16 minutes, the 
GIN System shall be run in Standby Mode for a time interval at least equal to the duration 
power was off before resuming IMU Operate power. However, this period need not exceed 
two hoars before application of IMU Operate power. 

6.2.6 A warmup period ef at least one hour in Operate mode is req ui red prior to performing 
any test in which gyro or aeoelerometer parameters are measured, and at least 16 minutes 
prior to any test in which precision amplitude and frequency power supply checks are made. 

6.2 TEST SB0OEDURES 

6.2.1 Standby Power On Tests 

6 . 2.1.1 The Portable Temperature Controller, Model No. 400-21066 shall be supplying 
inertial component heater power to the GAN System through o o un e Ctar 56J1 (P230). If 
alarm or foil indications are present on the PTC, they shall be cleared by depressing the 
SYSTEM RESET pushbutton on the PTC. 

6.2.1.2 Verify that spacecraft power checks, Including both polarity as well as magnitude 
on the spacecraft power co n nect ors, have bass pooompllshed. 
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9.3. 1.3 The following switches and/or circuit breakers shall be closed la energise the 
indicated buaea. 


MOTION . 

NOMENCLATURE 

IDEN-nnCATTON 

Panel 14 

bat 6 normal feed 

4819 

Panel 14 

BAT 9 NORMAL FEED 

4811 

Panel 19 

X LUNAR BU8 TIE 

4CB5 

Panel 19 

BAT 1-4-9 FEED TIE 

4CB17 

Panel 19 

BAT 9-9-8 FEED TIE 

4CB28 

Panel 19 

A8C ECA 

4CB14 

Panel 19 

ASC ECA GONT. 

5CB7 

Panel 19 

DC BUS VOLT 

4CB21 

Panel 19 

DISP. 

4CB19 

Panel 11 

X LUNAR BUB TIE 

4CB4 

Panel 11 

BAT 1-4-9 FEED TIE 

4CB18 

Panel 11 

BAT 9-9-9 FEED TIB 

4CB99 

Panel 11 

ASC ECA 

4CB18 

Panel 11 

ASC ECA CONT. 

4CB9 

Panel 11 

DC BUB VOLT 

4CB22 

Panel 19 

mv. NO. 9 

4CB13 

Panel 14 

AC PWR to INV 2 Position 

4814 

Panel 11 

AC BUB FEED TIE 

4CB24 

Panel 11 

AC BUB VOLT 

4CB27 


9.3. 1.4 D(U Standby Power Ttam On * 

A. 9.1.4.1 Turn on Event Reoorder it a speed of .1 mm/aeo. (T/199 mm/sec.). 

9.9.1.4.1 Preaa in +28VDC IMU STANDBY circuit breaker an LEM Cabin Panel 11. 
Record time. 


9.9.1.4.9 Verify on event recorder that +28 VDC IMU 8TAKDBV power dUoretc( fGG 1819) 
in on. On CRT, *98* IMU BTANBRT Inn 1619) shall Meals bkni 94.4*1*99.*. 


9.9.1.4.4 On CRT, the 28V 9200 CP8 SUPPLY (GG 1991) ahall indicate between 99.04 
and 99.19 VRM8. Reoord thia value. 

9.9.1.4.8 Tbs PEP A TEMP displayed on CRT, ahall be monitored periodically for one 
hour to eneure that the PIP A Temperature Control circuitry is operating to maintain a 
temperature of 130+6.9 DEG 7. fBKMM)* Ren hours after performing step 9.9.1.4.2 
reoord PIP A TEMP. 


H 
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I. S. 1.8 Computer Power Turn Ob 

8.3.1.8.1 Pnu is +28 VDC LOC OPERATE circuit breaker #* UM Ofolh M 11% 

i Kiis. n. 


8.8.1.5.8 Depress STBY pushbutton ss DSKY for three seconds and aerify 8TBY Ught 
on DSKY Is OFF. 

8.3.1.8.3 Os CRT, +flf¥ LOC Operate Bos (GG1820) shell Indicate between fM.8 and 

38.8). Ignore oompater alarm in d ications . Using D6KY, enter VERB 81, then press RSET. 
All oompater alarms shall clear. 

8.3.1.8.4 On CRT, the ♦14VDC LOC SUPPLY (GO 1080) shall indicate between 13.8 and 
14.4VDC. Record this Tains. 

8.3.1.8.8 On CRT, the 44 VDC LOC SUPPLY (GO 1088) shall indicate between 3.8 aafc? 

4.8 VDC. Record this Tatne. 

8 . 3.1.8 LGC Operational Tests 

8.3.1.8.1 DSKY Check 


8 . 3.1.8.1.1 initiate the DSKY check by entering in the DSKYt 

wmmwr EirnMtWS EWBB fafom ■erfo»h*i memory) 

VERB 21 NOUN 27 ENTR 
00011 ENTR 


8.3.1.8.1.2 All the eleetrohimineseent elements (PROG, VERB, NOUT^and Row 1, Row 2, 
Row 3) shall display the decimal number (8), (fodhnHng tbdW s»' sodhwi the Ibttewing shell be 
displayed for approximately 8 seconds. 


b. 

s. 

d. 

e. 

L 

f. 

h. 

1 . 

J. 

k. 



8*s 


8*s 


7*s 

8*s 

6*s 

4*s 

8*s 

2*s 

l's 


0's 

Mils signs in Row Opn < 

ROW 2, ROW 8 I 

VERB-NOUN Flashing r 
COMP ACTY J 


bntty for 8 eeoonde 
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o. Pina aigne la ROWS l t 1, and 

p. VERB-NOUN Plaahing 

q. COMP ACTY 

r. OOMP ACTY - On for 8 aeooada than D6KY blanks. 

6 .S. 1.8. 1.9 The D6KV puahbuttena shall be checked by entering; 

VERB 25 NOUN 01 ENTR 
01740 ENTR 
♦00123 ENTR 
) -00450 ENTR 

-00700 DO NOT preen ENTR 

The D6KY a hall dlaplay ♦00123 la Row 1, -00450 in Row 2, md -*0789 la Row 3. Prana 
CLR puehbuttoa Rrta fbaee na MKVv O bee r m to* Row*, RewS, aad Row 3 am Hi«nir t 

0.3.1.0.3 Lamp Taot 

0.3.1.0.3.1 Initiate the Lamp That by entering la the DSKY: 

VERB 35 ENTR 

0.3.1.0.1.3 The fallowing D8KY diaplaya ahall illuminate tor 5 aeooada 

a. UP UNKACTT 

b. NO ATT 
•• BTBT 
d. KEY REL 

- a. TEMP 

f. (SMBAL LOCK 

g. PROO 
b. RESTART 
i. TRACKER 
J. OPR ERROR Fiaahiac 
k. VERB-NOUN Flaehli* 

L Pina 80880 in Row 1, 

Row 2, aad Row 3 

0.3.1.0.3 Uplink Cheek 

0.3.1.0.3.1 Oa K-8TART 14b; eat L ^/INHIBIT awlteh ta LOAD, aet TAPE/KEY awitch 
to KEY, then enter the following; 

ERROR RE8ET 

VERB 25 NOUN 01 ENTR 

02400 ENTR 

♦01234 ENTR 

-56789 ENTR 

♦00000 ENTR 

if j 

u . ...._ __ . ...:_ __ ..__.'.. j 




> Oa ooaoarraatly far 5 


j 


' 


On oonourmntly for 5 aaoanda 
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4.2.1.6.2.2 Verify the follawinf la dleplayed m the D8KV. 

VERB 23 NOUN 91 
R1 4 01234 
R2 - 56780 
R2 4 20000 

•.2.1.1.4 Downlink Cheek 

i.S. 1.4.4.1 On CRT, ET TA te plny , tnrtfy Em tbUdwlnf lO Ebf t «7«< h 

VERB 22 NOUN 01 
R1 4 01224 
R2 - 84790 
R2 4 00000 

4.2.1.4.8 LOG Selfr-Cheek 

0.2.1.0.8.1 On K-149pator the fallowing sequence to Initiate the LOO Rolf-Check: 

TENS 28 40UN 27 BNTH ENTR 

VERB 2RN1R NOUN 27 ENTR 

VTTTf 15 NOUN 01 ENTR ENTR 

WEWBWTR NOUN 01 ENTR 

01360 ENTR 

4.2.1.4.8.2 On the CRT, D8KT dliplijr, Terlfy the! R1 doee not display 01102 or 41102. 
tf n maltaotton eoonre, the foUewli* In (Unplaced: 

R1 01102 or 41102 

R2 XXXXXo (8 FAIL) program eddreee 41 of point of failure 
R2 XXXXX number of feile 

8.2.1.8.8.2 When R3 - 00002, atop the LQC Self Cheek by entering in K a -142 the following: 

VERB 24 ENTR 
VERB 21 NOUN 27 ENTR 
00000 ENTR 

4.2.1.4.4 LOG Standby Cheek 

8.2.1.8.8.1 On K-149 enter the leUearlng ooqnonoot 

VERB 21 NOUN 10 ENTR 
00012 ENTR 
02000 ENTR 
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6.S. 1.6.9.1 On D6KY depress 8TBY pushbutton lor approximately 9 oooonda. 

6.9.1.6.6.9 Verity 8TBY otetaa lndleator lamp is ON. 

6.9.1.6.6.4 On tho CRT, rorify the 9.2KC 96V Supply (GO 1991) la between 96.04 and 
99.16V RM8. 


6.9.1.6.6.6 On D8KY depreee 8TBY pnhbutton for approximately 9 aeoonde to retain to 
LGC OPERATE mode. 


6.9.1.6.6.6 Verily 8TBY status indicator Lump is OFF. 

6.9.9 Alarms and Interr up ts Test 

6.9.9.1 Parity Fall Test 

6.9.9.1.1 On K-146 enter the following sequenos 

VERB 21 NOUN 09 ENTR 
01600 ENTR 
99777 ENTR 


I- 


L 


6.9.9.1.9 On CRT, D6KY display, verify R1 - 99777 and R9 - 01600 

6.9.9.1.9 On K-146 enter the following sequenos 

VERB 96 NOUN 96 ENTR 
04000 ENTR 
01600 ENTR 

00009 ENTR ' 

VERB 90 ENTR 

6.9.9.1.4 Verity RE8TART, and PGNGB CAUTION lamps are ON. 

6.9.9.1.6 On K-146 enter VERB 96 ENTR. Press ERROR RE8ET pushbutton. All alarms 
shall clear. 

6.9.9.9 Rapt Loch-In te rr up t Too Leaf 

6.9.9.9.1 On K-146 enter the following sequence 
VERB 94 NOUN 01 ENTR 

01600 ENTR ’ 

90001 ENTR 
01600 ENTR 

VERB 96 NOUN 96 ENTR 
60001 ENTR 
01600 ENTR 
00009 ENTR 

VERB 91 ENTR ^ 
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6.3.5.3.3 Verify RESTART, and PONC8 CAUTION lamps are ON. 

•.3.3.3.3 On K-143 enter VERB 36 ENTR. Press ERROR RESET pushbutton. AU alarms 
shall elear. 

6.3.3.3 TC Trap Test 

6.3.3.3.1 On K-148 enter the fellotiag sequence 

VERB 31 NOUN 61 ENTR 
01600 ENTR 
01600 ENTTt 

VERB 36 NOUN 36 ENTR 
04000 ENTR 
01600 ENTR 
00003 ENTR 
VERB 30 ENTR 

6.3.3.3.3 Verify RE8TART, and PONGS CAUTION lamps are ON. 

6 . 3.3.3.3 On K-143 enter VERB 36 ENTR. Press ERROR RESET pushbutton. AU alarms 
shaU elear. 

6.3.3.4 Nlghtwatchman Tost 

6 . 3.3.4.1 On K-143 enter the foUewing sequence 

VERB 34 NOUN 01 ENTR 
01600 ENTR 
30001 ENTR 
01600 ENTR 

VERB 36 NOUN 36 ENTR 
03400 ENTR 
01600 ENTR 
00003 ENTR 
VERB 30 ENTR 

6.3.3.4.3 Verify RESTART, and PONGS CAUTION lamps are ON. 

6.3.3.4.3 On K-143 enter VERB 36 ENTR. Press ERROR RESET pushbutton. AU alarms 
shaU dear. 
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6.3.3 IMU OPERATE POWER ON TESTS 


CAUTION 

frrior to applicative ef IMU OPERATE power to stop 4.3.8. 1.4, LGC OPERATE and IMU 
STANDBY power Bust have been applied to the GW System continuously for s minimum of 
tore hours. The enly exception is when the requirements of step 4.2.4.10 axe met and this 
does net apply far the initial application of IMU OPERATE power. 

t.S.S.l Verification of Power Thrn-On 

0. 3. 1.1.1 Set up analog reoorder to monitor.the following signals: 
m MLWa SIGNAL MAMET 


a. 

GG2134 

MG Servo Error Total 

b. 

GG2104 

IG Servo Error Total 

c. 

GG2164 

OG Servo Error Ibtal 

d. ’ 

GG2112 

IG IX Resolver Sine 

e. 

GG2172 

OG IX Resolver Sine 

f. 

GG2142 

MG IX Resolver Sine 

f* 

GG1201 

IMU 28V 1% 800 ops 

h. 

SPARE 



I.S.8. i.s Start analog recorder to a chart speed ef 5 mm/sec. Start event reoorder hi 
a chart speed of .1 u^ie^. (' •*/: 00 mt ). 

4.3.3.1.3 On CRT, monitor >120 VDC PIP A SUPPLY (GG1040) and IMU fhebelangUs^a. 

4.2.2.1.4 Press in 428 VDC IMU OPERATE circuit breaker on LEM Cabin Panel IL 
Record time. 

4.3.3.1.8 Verify on analog reoorder that the oscillations of the resolver sine signals 
<002113, GG3172, and GG214S) are net sustained and that the signals damp out within 
16 seconds. If they dWt; remove IMU OPERATE power as soon as possible. 

4.3.3.1.6 On the CRT, verify absence of 4120 VDC PIPA SUPPLY voltage for 30*10 seconds 
after stop 4.3.3.1.4 is initiated. Verify that this veltage is between 114 and 124 after 100 
seconds from step 4.3.3.1.4. 

4.3.3.1.7 On event reoorder verify the following: 

LGC WARNING is OFF (GG0001) 

IBS WARNING is OFF (GG0002) 

PGNCB CAUTION is OFF (GG9003) 


22 

21 




APOLLO G4N Specification 
ND1002323 REV C 


I.S.S. 1.8 On CRT, verify all IMU glmbal angle# indicate between SU and 002. 

8.8.2.1.8 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400000 ENTR 
400000 ENTR 
400000 ENTR 

8.3.4 Temperature Control Verification 

8.3.4.1 When 18 minute# hare elapsed from lb# time of IMU OPERATE power tu rn 1 on 
record PIP A TEMP (GG2300). 

8.3.4.2 When 30 minute# her# elapsed from the time of IMU OPERATE power t ar n o n 
record DUG TEMP (GG2301). 

8.3.4.3 When 1 hoar ha# elapsed from the time of IMU OPERATE power turn-on, 
monitor PIPA TEMP (GG2300) and DUG TEMP (GG2301) on the CRT. Monitor and record 
temperature reading# every 8 minute# for one boor. Verify that each reading doe# not 
deviate from tbs average value of each signal by more than 8.1*F. 

8.8.4.4 When 2 hour# have elapsed from the time of IMU OPERATE po w e r tern-on reoord 
PIPA TEMP and IRIG TEMP, lbs PIPA Temp shall be 130.8 (*1.8)*F. lbs DUG TEMP 
•hall be 138 (#2.8*)F. 

8.3.4.8 The PIPA TEMP recorded in step 8.3.4.4 shall be within 0.8*F of temperature 
reoordsd instep# 8.3.1.4.8 and 8.3.4.1. 

8.3.4.8 lbs IRIG TEMP raairfoil fonts*.8.8.4.4 shall be #Uhfo8.8*F of tbrntmupbrnshm* 

recorded in step 8.3.4.2. 

8.3.8 PGNC8 Power Supply Taste 

8.3.8.1 From tb# CRT, confirm power supply voltages (or temperatures) are as spec ifi e d 
and reoord values observed. 

8.3.8.2 lbs PIPA Calibration Module Temperature (GG8028) shall be between 445 and 480 
DEG F. 

8.3.8.3 The PSA Temperature (GG6021) shall be between 480 and 4118 DEG F. 

8.3.8.4 The LGC Temperature (GG4308) shall be between 448 and 4130 DEG. F. 

8.3.8.8 The 428 VDC IMU OPERATE BUS (GG1500) shall be between 24.8 and 33.8 VDC. 
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6.3.5.6 The +28 VDC IMU STANDBY BUS (GG1510) shall be between 24.5 and 33.5 VDC. 

5.3.5.7 The +28 VDC LGC OPERATE BUS (GG1520) shall be between 24.5 and 33.5 VDC. 

6.3.5.8 The +120 VDC PIPA Supply (GG1040) shall be between 114 and 126 VDC. 

6.3.5.6 The -28 VDC Supply (GG1100) shall be between -21.5 and -33.5 VDC. 

6.3.5.10 The +4 VDC CDU Supply (GG1070) shall be betweep 3.8 and 4.2 VDC. 

6.3.5.11 The IMU 28V 600 CPS 1 pot Supply (QG1201) shall be between 27.44 and 28.56 VRMS. 

6 . 3.5.12 The IMU 28V 800 CPS 5 pet 90 PH Supply (GG1202) shall be between 26.6 and 29.4 
VRMS. 

6.3.5.13 The IMU 28V 800 CPS 5 pot 0 PH Supply (GG1203) shall be between 25.9 and 30. IV 
RMS. 

6.3.5.14 Hie 3.2 KC 28V Supply (GG1331) shall be between 28.04 and 29.16V RMS. 

6.3.5.15 The 2.5 VDC T/M Bias (GG1110) shall be between 2.4 and 2.6 VDC. 

6.3.5.16 The +14 VDC LGC Supply (GG1020) shall be between 13.6 and 14.4 VDC. 

6.3.5.17 The +4 VDC LGC Supply (GG1030) shall be between 3.8 and 4.2 VDC. 

6.3.5.18 The phase difference between the 3.2 KC supply and LGC sync shaU be 0* *10* 
(NG1336). 

6.3.6 IMU OPERATIONAL TEST 

6.3.6.1 On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT D6KY Row 1 Indication AAAAA and the time of day. 

6.3.6.2 On K-148 enter the followlig: 

VERB 21 NOUN 01 ENTR - 

01300 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 

01300 ENTR 

Record CRT DSKY Row 1 Indication as +BBBBB 
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6.3.6.3 Perform the following calculation*: 

a. m cccc . c (Contents (hra) of high order scalar register) 

3000 

b. - 23.3 - CCCC. C » DDDD. D hours 

e» DDD.D + time of day recorded In 6.3.6.1 ■ time of day at which high order scalar 
register will overflow. 

6.3.6.4 If time of day Is within IS minutes of that calculated In 6.3.6.3. c when about to 
perform any of the following paragraphs, wait until that time calculated In 6.3.6.S. c has 


6.3.6.6 In K-148 enter the following sequence: 

VERB 57 ENTR 

00004 ENTR ■ • , 

VERB 34 ENTR 

6.3.6.0 Whit 200 seconds, then verify on the CRT, that the X, V and Z PIPA SG Output 
signals all Indicate 0.042.6 Volts but not 0. 

6.3.6.7 Approximately 12 minutes alter performing step 6.3.6.1, VERB 06 NOUN 66 shall 
flash. 

6.3.6.6 From the CRT, DSKT display, read and record R1 and R2 (local gravity whole 
and fractional respectively). The value recorded shall be between 075.0 and 065.0 cm/sec . 

6.3.6.0 On K-148 enter the following' sequence. 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.6.10 From the CRT, D8KY display, read and record the horizontal fractional component 
of earth rate acting on the X, Y, and Z BUG'S as displayed In RS. The value recorded shall 
be between . 65750 and . 86750. 

6.3.6.11 Terminate the test by entering In K-148 the following: 

VERB 36 ENTR 
VERB 41 NOUN 20 ENTR 
♦00000 ENTR 
♦00000 ENTR 
♦00000 ENTR 
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••3.7 PGNCS Operational Teat 

••3.7.1 Start the PGNCS Operational teat by tnoerttng the following sequence.into K-148: 

VERB 57 ENTR 
00010 ENTR 

Program 07 shall be displayed 
VERB 33 NOUN 01 Is displayed flashii* 

3.3.V.3 Command Accuracy 0* 

A.3.7.2.1 On K-148, press ENTR 

VERB 33 NOUN 02 Is displayed flashing 
Press ENTR 

VERB 33 NOUN 03 Is displayed flashing 

A.3.7.2.2 Read and record the CRT Indication of IMU glmbal angles. The Indications shall 
be 000*001 degrees. 

6.3.7.2.3 Read and record CRT the D6KY Row 1, 2, and 3 Indications. The Indication shall 
be *00000*00007. 

6.3.7.3 Command Accuracy 45* 

6.3.7.3.1 On K-146, press ENTR, VERB 33 NOUN 04 la displayed flashy after approxl- 
mately 20 seoonds. 

6 . 3.7.3.2 Read and reoord the CRT Indication of IMU glmbal angles. The Indications shall 
be 045*001 degrees. 

6.3.7.3.3 Read and reoord the CRT D6KY lours 1, 2, and 3 Indications. Tbs Indications 
shall be *04500*00007. 

6.S.7.4 CDU Repeating Accuracy 45* 

6.3.7.4.1 On K-148 press ENTR. In about 90 seconds VERB 05 NOUN 30 Is displayed 


6.3.7.4.2 Read and record the CRT D6KY Rows 1, 2, and 3 indications. The Indications 
shall be between 77774 and 00003. 

6.3.7.5 Command Accuracy 90* 

6.3.7.5.1 On K-146 Press VERB 33, ENTR. hi approximately 20 seconds VERB 33 NOUN 06 
Is displayed fUShii*. The GIMBAL LOCK lamp on D8KY shall be lighted. 

6.3.7.5.2 Read and record the CRT Indication of IMU glmbal angles. Tbs Indications shall 
be 090*001 degrees. 
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6.3.7. 5.3 Read and record the CRT D6KY Rows 1, 2, and 3 lndicatlona. The Indication 
a hall be +09000*00007. 

6.3.7.6 Command Accuracy 138* 

6.3.7.6.1 On K-148 preaa ENTR. In approximately 20 aeconda VERB 33 NOUN 07 la 
displayed flashing. 

6.3.7.6.2 Read and record the CRT Indication of IMU glmbal angles. The Indications 
shall be 135*001 degrees. 

6.3.7.6.3 Read and record the CRT DflKT Rows 1, 2, and 3 Indications. The Indications 
shall be +13500*00007. 

6.3.7.7 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 10 Is 
displayed flashing. The GIMBAL LOCK lamp on D6KY shall not be lighted. 

6.3.7.6 CDU Repeating Accuracy 135* 

6.3.7.8.1 On K-148 press ENTR pushbutton. In about 90 seconds, VERB 05 NOUN 30 Is 
displayed flashing. 

6.3.7.8.2 Read and record the CRT D6KY Rows 1, 3, and 3 Indications. The Indications 
shall be between 77774 and 00003. 

6.3.7.9 + Glmbal Look Test 

6.3.7.9.1 On K-148, Press VERB 33, ENTR. In approximately 20 seconds VERB 33 
NOUN 12 Is displayed flashli«. The GIMBAL LOCK lamp on D8KY shall be lighted. 

6.3.7.10 Command Aoourapy 225* 

6.3.7.10.1 On K-148 press ENTR. In approximately 20 seconds, VERB 33, NOUN 13 
Is displayed flashing. 

6.3.7.10.2 Read and record the CRT Indication of IMU glmbal angles. The Indication 
shall be 225*001 degrees. 

6.3.7.10.3 Read and record CRT D6KY Rows 1, 3, and 3 Indications. The Indications 
shall be +225*00007. 

i 

6 . 3.7.11 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 14 Is 
displayed. The GIMBAL LOCK lamp shall not be lighted. 

6.2.7.13 CDU Command Rate Test 

6.3.7.12.1 On K-148 presa ENTR. In approximately SO seconds VERB 06 NOUN 66 Is 
displayed flashing. The GIMBAL LOCK lamp on D6KY shall be lighted. 
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*.1.7.12.1 lead and record the CRT D8KT Ron 1, 2, and 2 indications. The indicatiea 
•hall be between 00012 and 0001*. 

*. 3.7.12.3 On K-148 inaert VERB 33 ENTR. In approximately 30 aeoonda VERB 0* and 

MOW ** 1* dt^Uped flashing. Repeal *• 3.Y.22.2* , The GD8BALUDC* tea* on DSKT 
■hell aet.be lights*. 

*. 3.7.12.4 On K-148 inaert VERB 33 ENTR. In approximately 30 aeoonda VERB 0* and 
NOUN ** is displayed flashing. Repeat *.3.7.12.2. The GIMBAL LOCK lamp on the DSKT 
•hall not bo lighted. 

*.3.7.13 Command Aeonraoy 315". 

*.3.7.13.1 On K-14* insert VERB 33 ENTR. In approximately 20 aeconda VERB 33 NOUN 20 
will bo displayed flashing. 

6.3.7.13.2 Read and record CRT tndtcstian dl BfU gfahbdl saglsd' **1** tndMtt 1—1 ^dt ba 
ttWOVdagrees, 

*.3.7.13.3 Read and reoord the CRT D8KY rows 1* t* and 3 indieatfteas. Tha indications 
shall be +31* a 00007* 

*.3.7.14 CEU Repeating Aoonracy 315* M 

*.3.7.14.1 On K-14* press ENTR. In approximately *0 seconds VERB 0* NOUN 30 is 
displayed flashing. 

*.3.7.14.3 Read and record the CRT DSKT Rows 1, 3, and 3 indications. The Indications 
•hall be between 77774 and 000*3. 

*. 3.7.1* -Gimbal Lock That 

8.3.7.16.1 On K-148 Press VERB 33 ENTR. In approximately 30 seoon* VERB 33. 

NOUN 32 is displayed flashing. The GIMBAL LOCK tamp s* BBKY shall he 

*.3.7.1* CDU Repeating Aeonraoy 236* 

*.3.7.1*. 1 On K-148, press ENTR. In about 30 seconds, VERB 06 NOUN 30 is displayed 
flashing. 

*. 3.7.1*. 2 Read and reoord the CRT D8KY rows 1, 2, and 3 indications. Tlie indication 
•hall be between 77774 and 0*006. 

*.3.7.17 On K-14* Press VERB S3 ENTR. The GDCBAL LOCK lamp shall not be lighted. 
VERB 21, NOUN 22 is displayed flashily. 
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6.3.7.18 IMU CDU Fine Fail Test 

8.3.7.18.1 Ob K-146 insert the fallowing sequence 

400100 ENTR 
+00100 ENTR 
+00100 ENTR 

Ob Erent Modulo rerify that IS WARNING lamp lighta. 

6.3.7.18. S After approximately 88 seconds, VERB 81 NOUN 18 be dlsplayeC. 
Verity that CRT D6KY display Roar 1 iadioatee 33XXX or 32XXX. 

6.3.7.18 IMU CDU Ooarae Fall Teat 

6.3.7.18.1 Ob R-148 iaaert the following sequence 

VERB S3 ENTR 
+03788 ENTR 
+03750 ENTR 
+03750 ENTR 

Verity that IS WARNING lamp Brest Module lights. 

6 . 3.7.16.8 After approximately 30 seoende, VERB 81 NOUN 18 shall he dfepUved... 
Verify that CRT DSKY display of Roar 1 Iadioatee 33XXX or 32XXX. 

6.3.7.30 FDtAI Linearity Test 

6.3.7.28.1 Ob K-146 eater VERB 33 ENTR 
VERB 33 NOUNS shall be displayed. 

6.3.7.20.3 Ob CRT rarity the following: 

PITCH ATT ERROR Is betarees +16.3 and +18.7 DEG (GG2218) 

TAW ATT ERROR la between +15.3 and +18.7 DEG (GG2248) 

ROLL ATT ERROR is between +16.3 and +16.7 DEG (GG2279) 

6.3.7.20.3 Ob K-148 press ENTR. 

VERB 33 NOUN 80 shall be displayed. 

6.3.7.20.4 Ob CRT serify tfce following: 

PITCH ATT ERROR lb hetare m +14.4 and +17.6 DEG (GG2313) 

TAW ATT ERROR la between +14.4 and +17.6 DEG (GG2343f 
ROLL ATT ERROR istbetween +14.4 and +17.6 DEG (GG2278) 




6. 3. 7.20.5 On K-148 press ENTR. 

VERB 33 NOUN 31 shall be displayed 

6.3.7.20.6 On CRT verily the following: 

PITCH ATT ERROR is between 405.4 and 406.6 DEG (GG2219) 
TAW ATT ERROR is between 405.4 and 406.6 DEG (GG2249) 
ROLL ATT ERROR is between 405.4 and 406.6 DEG (GG2279) 

6.3.7.20.7 On K-148 press ENTR. 

VERB 33 NOUN 32 shall be dUpl^ed. 

6.3.7.20.6 On CRT rarity the following: 

PITCH ATT ERROR ie'between 400.2 and -00.2 DEG (GG2219) 
TAW ATT ERROR is between 400.2 and -00.2 DEG (GG2248) 
ROLL ATT ERROR is between 400.2 and -00.2 DEG (GG2279) 


6.3.7.20.6 On K-146 press ENTR. 

VERB 33 NOUN 33 shall be displayed. . 

6.3.7.20.10 On CRT verify the following: 

PITCH ATT ERROR is between -05.4 and -06.6 DEG (GG2219) 
TAW ATT ERROR is between -05.4 and -06.6 DEG (GG224S) 
ROLL ATT ERROR is b etw ee n -05.4 and -06.6 DEG (GG2276)? 

6 . 3.7.20.11 On K-148 press ENTR. 

VERB 33 NOUN 34 shall bn displayed. 

6.3.7.20.12 On CRT verify the following: 

PITCH ATT ERROR is b et w een -14.4 and -17.6 DEG (GG2216) 
TAW ATT ERROR is between -14.4 and -17.6 DEG <GC2248) 
ROLL ATT ERROR is between -14.4 and -17.6 DEG (QG2279) 

6.3.7.20.13 On K-148 press ENTR. 

VERB 33 NOUN 35 shall be displayed. 

6.3.7.20.14 On CRT verify the following: 

PITCH ATT ERROR is be t w een -15.3 and -18.7 DEG (GG2218) 
TAW ATT ERROR is between -16.3 and -16.7 DEG (GG2246) 
ROLL ATT ERROR Is be tw een -16.3 and -16.7 DEG (GG2276) 
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6.3.7.21 On K-148 enter VERB 36 ENTR. 

The proper operation of tike IMU CAGE function (coneUting of steps 6.3.7.21 thru 6.3.7.23) 
need be performed only once during the initial PGNCS Operational Test and omitted from 
subsequent testing of test 6.3.7. 


6 . 3.7.21.1 On K-148 enter die following sequence: 

VERB 41 NOUN 20 ENTR 
♦00500 ENTR 
♦00500 ENTR 
♦00500 ENTR 


6.3.7.21.2 On the CRT, verify all IMU gimbal angles indicate between 003 and 007 DEO. 

6.3.7.21.3 On analog recorder, monitor the following aignala: 



SIGNAL NO. 

SIGNAL NAME 

GG2136 

MG Servo Error Total 

GG2106 

IG Servo Error Total 

GG2166 

OG Servo Error Total 

GG2112 

IG IX Resolver Sine 

GG2172 

OG IX Resolver Sine 

GG2142 

MG IX Resolver Sine 

GG1201 

IMU 28V 1% 800 cpS 


6 . 3.7.21.4 Start analog recorder to a chart apeed of 5 mm/seo. 

6 . 3.7.21.6 On LEM Cabin Panel 4, hold IMU CAGE momentary toggle switch in tbs ON 
position. (Do not release). 


6.3.7.21.6 On analog recorder, verify the IX Resolver Sine signals (GG2112, GG2172, 
GG2142) null out to less than 0.5 VRM8. Retease IMU CAGE switch to the OFF position. 
Disregard any momentary transients on the IX Resolver Sins signals when the switch Is 
released. Apy sustained oscillations shall be cause for immediate removal of IMU Operate 
power. 


6.3.7.21.7 On the CRT, verify all IMU gimbal angles indicate between 356 and 002. 

6.3.7.22 Stop analog recorder. 

6.3.7.23 On K-148 enter the following sequenoe: 

VERB 36 ENTR 

VERB 41 NOUN 20 ENTR 
“♦00700 ENTR 

'♦00700 ENTR . 

#00700 ENTR 

6.3.7.24 On CRT verify the followings 

IG IX Resolver Sin (11*) Is between ♦06.5 and 06.6 DEG (GQ2121) 

MG IX Resolver Sin ( 11 s ) is between ♦Oi.S and 06.6 DEG (GG2161) 

OG IX Resolver Sin (11 s ) is bet w ee n 405.6 and 06.6 DEG (GG21«|) 

6.3.7.26 On K-148 enter the followfog: 


VERB 41 

NOUN 20 ENTR 

♦00000 

ENTR 

♦00000 

ENTR 

♦00000 

ENTR 
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1.5.1 DUO Seals Factor Determination 

i •. 

8.2.8.1 Ineure that the DfU Operate power and LGC Operate power her* been applied 
for a minimum of one hear end that the DfU in not in a gimbal look condition. 

8.2.8.2 On meter module monitor and record DIIO TEMP (002301) and PIPA TEMP (GG2200). 

i ■ ■ * 

8.B.8.8 On &148 enter the following eequenoe: 

VERB 87 ENTR 
00805 ENTR 

8.S.8.4 PROG 07 ehall be dieplayed. 

8.B.8.8 VERB 00 NOUN 01 ehall flaeh. 

0. S. 8.5 On the CRT DB1CY, Verify oontenta of Row 1 (Navigation Baae aaimuth) and Row 2 
(Bite latitude ehaU he dieplayed). 

0.2.8.7 If valuee for Row 1 and Row 2 are correct, proceed to the next atop. 

K v a lu ee for Bov 1 and Ron 2 are in cor re c t, enter the following eequenee into K-148t 

VERB 24 ENTR 

| axxxxx ENTR (Oorreet navigation bane aaimuth) 

480 . 78B ENTR (Oorreet aite latitude) 

1 Verify valuee in Row 1 and Row 2 are oorreet. 

8.2.8.8 On B-148 enter the fallowing eequenoe: 

| VERB 22 ENTR (VERB 21 NOUN 20 ehall flaeh) 

♦00001 ENTR 

NOTE: If PROG lamp ohangea from 07 to 00 during next atop or PROG ALARM le on, 
enter VERB 28 ENTR and repeat etepe 8.2.8.2 through 8.2.8.8. 

8.2.8.8 In approximately 200 aeoonda VERB 08 NOUN 88 ehall flaeh. 

Read and reoord from CRT DUCT Row 1 (-X DUG Scale Factor error in part per 
million, Poeitioa 400001) 

8.8.8.10 On K-148 enter the fallowing eequenoe: 

VERB 22 ENTR (VERB 21 NOUN 20 ehall flaeh) 

♦00002 ENTR 

NOTE: K PROG lamp ehaagee from 07 to 00 during next etep or PROG ALARM lamp 
la on, enter VERB 28 ENTR and repeat etepe 8.2.8.2 through 8.2.8.7 8Bd 8.2.8.10* 
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6. 3. •. 11 In approximately MO aooonda VERB 06 NOUN 66 ahall flash. 

Read and record from CRT D6KY Row 1 (-Y 1RIO Scale Factor error la parts per million. 
Position +00002). 

6.2.6.12 On K-146 enter tee following sequenoe: 

VERB 22 ENTR (VERB 21 NOUN 20 shall flash) 

+00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 daring the next step, or PROG ALARM 
lamp fcrON, enter VERB 26 ENTR and repeat steps 6.2.6.2 thrmigh 6.2.6.7 and 
6 . 2 . 2 . 12 . 


6 . 2. 6 . 12 te approximately 200 seoonds VERB 06 NOUN 66 shall flash. 

Read and record from CRT D6KT Row 1 (*Z IRIG Scale Factor error in parte per million. 
Position +00002). 

6.2.2.14 On K-143 miter the following sequence: 

VERB 32 ENTR (VERB 21 NOUN 20 shall flash) 

-60001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during tbs next step, or PROG ALARM 
lamp is on, enter VERB 36 ENTR and repeat steps 6.3.2.3 through 6.3.2.7 and 
6.3.2.14. 

6.3.2.12 la approximately 200 seconds, VERB 06 NOUN 66 shall flash. 

Read and record from CRT D8KY Row (+X IRIG Scale Factor error in parte per million. 
Position -00001). 

6.3.2.16 On K-143 enter the following sequence: 

VERB 22 ENTR (VERB 21 NOUN 20 shall flash) 

-00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp is ON, enter VERB 36 ENTR and repeat steps 6.3.2.3 through 6.3.3.7 and 
6.3.3.16. 


6.3.6.17 to approximately 200 seoonds, VERB 06 NOUN 66 shall flash. 

Read and reoord from CRT DSKY Row 1 (+Y DUG Scale Factor error in parte per million. 
Position -00002). 

6.3.3.18 On K-143 enter tho following sequence: 

VERB 33 ENTR (VERB 21 NOUN 20 shall flash) 

-00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
is ON, enter VERB 26 ENTR and repeat steps, 6.3.2.3 through 6.3.3.7 and 6.3.3.13. 
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6.3.8.10 In approximately 200 eeoonde, VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (-Z IRIO Scale Factor error ia parts per million, 
Positlea -00003). 

6.3.8.20 Repeat steps 6.3.6.8 through 6.3.8.19 twice te obtain second and third set of 
data. 

6.3.8.21 Terminate this test by entering in K-148 the following: 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTR • . 

♦00000 ENTR 
♦00006 ENTR 
♦00000 ENTR 

6.3.8.22 The average of the three readings of Scale Factor Error for each of the 6 
positions shall be 0 a 1780 PPM. 

6.3.0 IMU Performance Test. A reference data sheet is provided at the end of this 
section 8s aid in data reduction. ?.v _ I ’ i-.sir 

t * ’t z:i k 6f.lL- t’> t. 

6.3.0.1 Insure that IMU Operate power and«LG€ Operate power has been applied for a 
minimum of one hour and that the IMU is not in a Otmbal Look condition. 

6.3.0.2 On CRT display, monitor and record IRIO TEMP (002301) and PIPA TEMP (002300). 

6.3.0.2 Adjust oscilloscope to display butterfly of X PIPA. 

6.3.0.4 On K-148 enter the followings . * ' 

VERB 01 NOUN 10 ENTR 
00002 ENTR 

Record CRT DSKY Row 1 indication AAAAA and the time of day. 

6.3.9.6 On K-148 enter the following: 


VERB 21 NOUN 01 

ENTR 

01300 

ENTR 

AAAAA 

ENTR 

VERB 06 NOUN ON 

ENTR 

01306 

ENTR 


Record CRT D8KT Row 1 indications as aBBBBB. 
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6.3.9.9 Perform the following ealculatlone: 

*• BBBBB x 5.13 • CCCC. C (Contents (hre) of high order scalar register) 

3AA * ' 


b. 23.3 - CCCC. C * DDDD. D hour*. 

c. DDDD. D ♦ present time of day - time of day at which high order scalar register 
will overflow. 

6.3.9.7 H the time of day Is within 12 minutes of that calculated In 6.3.9.6. c when about 
to perform any rf the following paragraphs, wait until that time calculated in 6.3.9.6. e has 
passed and proceed. 

Paragraph 

6.3.9.19 

6.3.9.22 

6.3.9.30 

6.3.9.36 

6.3.9.43 

6.319.48 

6.3.9.6 On K-148 enter the following sequence: 

VERB 01 NOUN 01 ENTR 

00370 ENTR 

Reoord contents of CRT D6KY Row 1 XXXXY 

VERB 21 NOUN 01 ENTR 

00370 ENTR 

XXXXY 1 ENTR . 

Where Y* is obtained from Table la. 

VERB 67 ENTR 

00001 ENTR' 

VERB 06 NOUN 61 shall flash 

6 . 3.9.9 On the CRT, D6KY display verify Rl (Navigation Base Azimuth) and R2 
Latitude) are oorreet. 

6.3.9.10 K values for Rl and R2 are oorreet, proceed to next stay. 

B values for Rl and R2 are lnoorreot, enter the foUovlig sequence R- 146 . 
VERB 24 ENTR 

sscxx.xx ENTR (Correet navigation base azimuth aO. 60 deg) 

440.748 ENTR (Correct site latitude) 

Verify values In Rl and R2 are oorreet. . 

6.3.9.11 On X-146 enter the tallowing sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 stall *1 —h 
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•. 3. 9 . IS On CRT, DflKY diaplay, verify R1 - 400600 (Time), 

R2 - 400000 (Teat Index No.) and R3 - 400001 (Teat Poaltion). 

If raluee for Rl, RS and RS are correct, proceed to next atop. 

If value* for Rl, RS and RS are Incorrect, enter the followinf sequence 
into K-148: 

VERB S5 ENTR 

400600 ENTR (Teat Tima In Seoonda) 

400000 ENTR (That Index Number) 

400001 ENTR (Teat Poaltion Entry) 

6. S. 9.13 On K-148 enter the followinf aequenoe: 


VERB SS ENTR 




4 - 


APOLLO GAN Specification 
ND1062323 REV 0 


A. 3.3.14 In approximately IS minutes, VERB 06 NOUN 66 ahall flash. From the CRT, D6KY 
display, rocord R2 (+NBDY Position +00061). 

6.3.1.16 On K-148 onter tike fallowing eequenoe: 

VERB 33 ENTR 

6.3.9.16 After 106 eecowto, take a photograph of Y and Z PIPA butterfly patterns an oscilloscope. 

6.3.9.17 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, record HI 
and RS (+X FIFA Position +00061). Row 1 is whole part. Row 3 is fractional part. Units arc 
em/seo*. 


6.3.9.16 On K-146 onter the following sequence: 

VERB 34 ENTR 
' VERB 06 NOUN 66 shall flash 

6.3.9.19 On CRT, D6KY display - verify R1 * +00606, RS - +00000, and R3 - +00003. 

6.3.9.30 On K-146 onter the following sequence: 

VERB 33 ENTR 

I 

6.3.9.31 In approximately 13 minutes VERB 06 NOUN 66 shall flash. From the CRT, D6KY 
display reoord R2 (+NBOZ Position +00003). 

* . . i 

6.3.9.33 On K-146 onter the following sequence: 

VERB 33 ENTR 

6.3.9.33 Approximately 6 minutes VERB 06 NOUN 66 shall flash. From the CRT, record R1 

and R3 <-X PIPA Poo it ion +66066). j 

6.3.9.34 On K-146 onter the fallowing sequence: ! 

. f 

VERB 36 ENTR f 

Record CRT CDU glmbal angle indications and time. 

6.3.9.36 In approximately 67 minutes, VERB 06 NOUN 66 stmll flash. From the CRT, D6KT | 

display rocord R2 (»NBDX + AD1AX Poe +60003). Rocord CRT CDU glmbal angle indications and time, 

6.3.9.26 On K-146 onter the following segue nos: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


i 
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3.3.9.27 On CRT, D6KY display, verify R1 - 400900, R2 - 400000, and R3 ■ 400003. 

9.3.9.29 On K-143 enter the following sequenoe: 

VERB 33 ENTR 

9.3.9.29 In approximately 12 minutes VERB 09 NOUN 69 shall flash. Prom the CRT, D8KT 
display record R2 (-NBDX Posttlen 400003). 

9.3.9.30 On K-149 enter the following sequence: 

VERB 33 ENTR % 

9.3.9.31 In approximately 9 minutes, VERB 09 NOUN 99 shall flash. From the CRT, D6KY 
display record R1 and R2 (4Z PIPA Position 400003). 

9.9.9.32 On K-149 enter ths following sequenoe: 

VERB* 34 ENTR 

VERB 09 NOUN 99 shall flash 

9.9.9.33 On ths CRT, D6KY dlspUy verify R1 - 400900, R2 - 00000, and R3- 400004. 

9.3.9.34 On K-149 enter ths following sequenoe: 

VERB 33 ENTR 

9.3.9.35 In approximately 12 minutes, VERB 06 NOUN 99 shall flash. Prom the CRT, D6KY 
display record R2 (+NBDY 4 AD6RAY Position 400004). 

9.3.9.39 On K-149 enter the following sequenoe: 

VERB 33 ENTR 

9.3.9.37 After 100 seconds, take a photograph of the X-PIPA butterfly pattern on oscilloscope. 

9.3.9.33 la approximately 5 minutes, VERB 09 NOUN 99 shall flash. Prom the CRT, DflKY 
dlspUy record R1 and R2 (-Z PIPA Position 400004). 

9.3.9.39 On K-148 enter the following sequence: 

VERB 33 ENTR 

Record CRT CDU glmbal angle Indications and time. 
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6.3.9.40 Ib approximately 97 minutea VERB 06 NOUN 66 shall flaah. Prom the CRT D8KY 

display reoord R2 (+NBDZ + ADLAZ Position +00004). Record CRT CDU gimbal angle indications 
and time. 

6.3.9.41 On K-146 enter the fallowing sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.43 From the CRT, MKT dispUy aerify R1 - +00600, R2 - +00000 and R3 - +00005. 

6.3.9.43 On K-146 enter the following sequenpe: 

VERB 33 ENTR 

6.3.9.44 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

0.3.9.45 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, D6KT 
display reoord R1 and R2 (+Y PIPA Position +00005). 

6.3.9.46 On K-146 enter the following sequence: • 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.47 On the CRT, D6KT display ferity R1 -+00600, R2 -+00000 and R3 «+06006. 

6.3.9.46 On K-148 enter the following enqueues: 

VERB 33 ENTR 

6.3.9.49 The FROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

6.3.9.50 In approximately 5 minutes VERB 06 NOUN 66 slmll flash. From the CRT, D6KY 
display reoord R1 and R2. (-Y PIPA Position +00006). ' 

6.3.9.51 On K-149 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 slmll flash 


/ 

* 
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6.3.9.52 On the CRT, D6KY display, verify Rl - 400600, R2 - 400000 and R3 - 400007. 

6.3.9.53 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.54 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, D6KY 
display record R2 (4.707 AD8RAX-NBDX Position 400007). 

6.3.9.55 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.56 On the CRT, DSKY display, verify Rl - 400600, R2 * 400000, and R3 ■ 400008. 

6.3.9.57 On K-148 enter the following sequenee: 

VERB 33 ENTR 

6.3.9.58 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, D8KY 
display, record R2 [-.707 (NBDZ+NBDY) 40.6 (ADIAZ - ADIAY) 40.5 (AD8RAY 4 AD8RAZ)] 
(Position 4 00008). 

6.3.9.59 On K-148 enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.60 On the CRT, DfiKY display, verify Rl - 400600, R2 - 400000, and R3 - 400009. 

6.3.9.61 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.62 In approximately 12 minutes VERB 06 NOUN 66 shall flash. Fran the CRT DSKY 
display, record R2 (-NBDZ 4.707 AD6RAZ Position 400009). 

6.3.9.63 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.64 On the CRT, DfiKY dUplay, verify Rl - 400600, R2 - 400000, and R3 - 400010. 

6.3.9.66 On K-148 enter the following s equenee: 

VERB 33 ENTR 

6.3.9.66 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DfiKY 
display record R2 [. 707 (NBDY-NRDX) 4.6 (ADIAY - ADIAX) <4.6 ADSRAXj (Position 400010). 

6.3.9.67 Terminate this test hy entering In K-146 the following: 

VERB 36 ENTR 

6.3.9.68 On CRT, record QUO TEMP (CQ 2301) and PKPA TEMP (CO 2300). 

6.3.9.69 On K-148 enter the following seque n c e : 

VERB 41 NOUN 20 ENTER 

400000 ENTR 
400000 ENTR 
400000 ENTR 
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6.3.9.70 Calculations 

NOTE: Use Poat Vibration or System Teat data points only. 

6.3.9.70.1 Obtain data from last DUG and/or PIPA test and fill in Data Sheet X|_ ls 

6.3.9.70. S Obtain data from second last IRIG and/or PIPA test and fill in Data Sheet X|„g. 

6.3.9.70.3 Obtain data from third last BUG and/or PIPA tost and fill in Data Sheet 

6.3.9.70.4 Perform the following calculations for each item appearing on Data Sheet x^ 
and transfer all results to lines au through bi. '• 

NOTE: 

See paragraph 5.6 before continuing 

k-i-*i | 

Dj. | ♦ 1 »m-x,-i| 

w - ♦ K-i-H ♦ 

6.9.10 LGC Voltage Margin Test 

6.3.10.1 Initial Conditions 

6.3.10.1.1 Insure that the G6N System Is in the Standby Mode. 

6.9.10.1.1 On the CRT, warily the +29 VDC LGC OPERATE bus Is between 24.5 and 39.6 
▼do (GG 1610). 

6.9.10.1 Voltage Margin Determination 

6.9.10.1.1 On the PSA Adapter Module (PSAAM) (410-91080), place INHIBIT VOLTAGE FAIL 
switch to ON. 

CAUTION : The +4 wdc LGC Supply roltage shall newer he operated lower than+2.5 wdo 
or higher than +6.1 wdo (GG1030). 

The +14 wdc LGC Supply shall newer be operated less than+6.5 wdc or higher than 
+17.0 wdo (GG 1020). 

NOTE: The flashli* indication of the LGC supplies may be disregarded for this test. 

The charts in Table II may be used to determine approximate values for "XX. X" values 
of C-156 voltage dial settings corresponding to various power supply voltages. 
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DATA SHEET 


PARAMETER 

UNITS 

RECORDED TALUK 

IhbuiSI 



♦X PI PA Teat 

Poeltion >00001 

cm/sec 2 

( ) 00—. 

Bmp 

QH 

( )— •- 

-X PIPA Teat 

Poettten >00001 

cm/eec 2 

( ) oo—. 

-N BOX > A01AX 
Pesttien >00002 


( >—. - 


meru 

( )-•- 

>2 PIPA Teat 

Position >00001 

cm/aec 2 

()«•—. 

<)— 

>N BOY > AOSRAY 
Position >00004 

mem 

< >—•- 

-Z PIPA Teat 

Position >00004 

cm/sec 2 

( ) 00—. 

>H BDZ > A DIAZ 
Position >00004 

meru 

( 

>Y PIPA Test 

Position >00001 

cm/eec* 

( ) 00—. 

-Y PIPA Teat 

Position >00000 

cm/eec 2 

( >00—. 

















































£ 4 .' 


APOLLO OAK Specification 
ND1002323 REV 6 


DATA 8HEET 


PARAMETER UNITS 

-NBDX+ . 707 ADSRAX meru 
Peettten +00007 

707 (NBDZ+NBDY) meru 
• 3 (ADIAZ-ADIAY) 

.3 (ADSRAY+ADSRA2) 
Poeltlon +00008 
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DATA SHEET 


CALCULATION 

PARAMETER 

UNITS 

line c - line f » ( ) —— 

(-NBDX+ADIAX) - (-NBDX) 

Transfer result to line al. 

ADIAX 

meru 

line h - line a • ( )-. — 

(4NBDY4ADSRAY) - ffNBDY) 

Transfer result to at. 

ADSRAY 

meru 

line j - line c ■ ( )- —. — 

(4-NBDZ4-ADIAZ) - (NBDZ) 

A DIAZ' 

meru 

(jlne m - line f)XL. 414 ■ ( ) -. — 

g-NBDX 4 . 707 AD 6 RAX) - (-NBDXj X 1.414 

Transfer result to line ak. 

AD 6 RAX 

meru 

(line 0 + line c) XI. 414 - ( )-.— 

(-NRDZ 4 .707 AD 6 RAZ + NBDZ) XI. 414 

Transfer result to line ai. 

ADSRAZ 

meru 

(line p - . 707 line a - . 707 line f 4 . 5 line q 5 line t) 

X2--.— 

11707 (NBDY-NBDX) 4.8 (ADIAY-ADIAX) 4.5 ADSRAX 
-.707 (-NBDX) -.707 NBDY +.6 AD1AX-.5 ADSRAlO XI 

ADIAY 

meru 


PI PA X2G 


line k - line 1 - ( 1 

PIPA Y2G 



PIPA Z2G 


1960.52 7 line w x 1 em/see/pulse ■ 

Subtract this value from 1.000000 multiply x 10 * and transfer 

XPIPA 8 .F. 

cm/sec/ 

pulse 

1960.52 7 line x X 1 one/sec/pulse • ^ r ; 

Sohtraot this value from 1.000060 multtply xl 0 *asd transfer 

results, to line ap. 

Y PIPA 8. F. 

cm/seo/ 

pulse 

52 4 line y XI em/sec/pqlse ‘ r 

n 1. OCWoOO multiply x 106 ^ transfer 

ZPIPAS.F. 

am/eee/ 

1/2 (line b ♦ line d) ■ ( ) — 

X PIPA Bias 

cm/sec 2 

1/2 (line k + line 1) ■ ( ) —.- 

Y PIPA Bias 

cm/eec* 

1/2 (line g 4 line 1) • ( ) —.- 

Tr»aafer r.iulti to llnaat_ ; _ 

| Z PIPA Bias 

cm/seo* 
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TABLE I 




DATA SHEET 
04) 
































































PARAMETER 


NBDY 

NBDZ 

NBDX 

AD6RAY 

ADSRAZ 

AD6RAX 


AD1AX 


AOIAZ 

ADIAY 


X PIPA 8. F. error 


Y PIPA 8. F. error 


Z PIPA 8. F. error 


X PIPA BUs 


Y PIPA BUs 


Z PIPA BUs 































































PARAMETER 


NBOY 

NBDZ 


NBDX 


AD6RAY 


ADSRAZ 

AD8RAX 


ADIAX 


ADIAZ 


ADIAY 


X PIPA 8. F. error 


Y PIPA 8. F. error 


Z PIPA 8. F. error 


X PIPA Btae 


Y PIPA Btae 


Z PIPA Bias 
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DATA SHEET 

<»!-*> 



UNITS 

RECORDED VALUE 


mern 



meru 



mem 



mem 



mem 



mem 



mem 



mem 



mem 



PPM 



. PPM 


. 

PPM 



cm/aec2 



cm/eec 2 






' cm/nc 2 
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6.3.10.3.3 Enter 0001 into R155. Verify and execute. 

6 .3.10.3.3 Enter 1111 into R154. Verify and execute. 

6 .3.10.3.4 Enter In C-156 *XX. X001114. (Enter a value for XX. X which will adjust the 
♦14V power supply (GG 1020) as monitored on the CRT, to 13.1 (+0.3, -0) vdc. See Table II). 
Execute. 

6 . 3.10.3.6 Enter In C-156 *XX. X001124 (Enter a value for XX. X which will adjust the +4V 
power supply (GG 1030) as monitored on the CRT, to 3.5 (♦0.15, -0) vdc. See Table II). 
Execute. 

6.3.10.3.6 On K-146 press ERROR RESET. 

6 .3.10.3.7 On K-148 Initiate LGC Self-Check by entering the following: 

VERB 31 NOUN 37 ENTR 
77767 ENTR 

Walt 200 seconds. Verify RESTART lamp on the DSKY is not lit. 

6.3.10.2.8 On the PSA Adapter Module plaoe INHIBIT VOLTAGE FAIL switch to OFF. 

Verify RE8TART lamp on the DSKY is lighted. 

6 .3.10.3.0 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to ON. Press 
ERROR RESET. Perform the following DSKY operations. 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6.3.10.2.10 Enter in C-156 (a) XX.XD01114 (Enter a value for XX.X which will adjust the 
♦14V power supply (GG 1020) as monitored on the CRT, to 16.4 (H>, -0.4) vdo. See Table Q. 
Execute. 


6 .3.10.2.11 On K-148 press ERROR RESET. Wait 300 seconds. Verify RE8TART lamp on 
DSKY is not lighted. 

6.3.10.2.13 On the PSA Adapter Module plnee INHIBIT VOLTAGE FAIL switoh to OFF. Verify 
RESTART lamp on the DSKY is lighted. Set the INHIBIT VOLTAGE FAIL switch to ON. Press 
ERROR RESET. Perform the following DSKY operations. 

VERB 21 NOUN 27 ENTR 
77767 ENTR 


•0 
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6.3.10.3.13 Enter In C-156 *XX. X001124 (Enter a value for XX. X which will adjust the 4V 
power supply (GG 1030) as monitored on the CRT, to 4.5 (+0, -0.1) vdc. See Table II). 

Execute. 

6.3.10.2.14 On K-148 press ERROR RESET. Watt 200 seconds. Verify RESTART lamp on 
D8KY Is not lit. 

0.3.10.2.15 On the PSA Adaptor Module place INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is ltt. Set the INHIBIT VOLTAGE FAIL switch to ON. Press 
ERROR RESET. Perform the following DSKY operations: 

VERB 21 NOUN 27 ENTR % 

77707 ENTR 

6.3.10.2.16 Enter In C-156 (a) XX. XD01114 (Enter a value for XX. X which will adjust the 
14V power supply (GG 1020) as monitored on the CRT, to 12.1 (+0.3, *0) vdc. See Table II). 
Execute. 


6.3.10.2.17 On K-148 press ERROR RESET. Walt 200 seconds. Verify RESTART lamp on 
DSKY Is not lighted. 

6.3.10.2.18 On the PSA Adapter Module plaoe INHIBIT VOLTAGE FAIL switch to OFF. 
Verify RESTART lamp on the DSKY Is lighted. 

6.3.10.2.18 On R-154 enter 0000. Execute. 

6.3.10.2.20 On R-155 enter 0000. Execute. 

6 .3.10.2.21 On K-148 terminate the LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.3.10.2.22 On K-148 press ERROR RESET. 

6 .3.11 LGC Clock Frequency Test 

6 .3.11.1 Insure that LGC Operate power has been applied for a minimum of 10 minutes 
before performing this tost. 

6.3.11.2 Verify that the counter Is connected to the 3.2kc signal on the hardline. 


51 
























APOLLO GAN Specification 
NDl002323 REV C 


6.3.11* 3 Insure that the counter has been wanning up for a minimum of 30 minutes. 

3.3.11*4 On the counter, 

8et the FUNCTION switch to: MAN START 

Set the TIME BASE switch to: 1 /is TIME UNIT/COUNT 

Set the SENSITIVITY control to: CHECK 

3.3.11.6 Verify proper counter operation. 

3.3.11.3 Set the FUNCTION switch .to REMOTE OR TIME INTERVAL. 

3.3.11.7 Plug in the Preset unit and set: 

MODE switch to PRESET 
N switches to 96000 

3.3.11.8 Turn SAMPLE RATE oontrol ftilly clockwise (HOLD). Wait 36 seconds for counter 
display to fill. 

8.3.11.3 Start counting by depressing RESET switch on counter. 

6.3.11.10 After approximately 30 seconds, read and record counter display. 

6.3.11.11 Repeat steps 8.3.11.9 and 8.3.11.10 9 times. 

6.3.11.13 The average of the 10 previous readings shall be 30.000000*0.000030 seconds. 

6.3.11.13 Insure that the System is not in IMU Operate. 

6.3.11.14 Perform the following D6KY operations.* 

VERB 21 NOUN 10 ENTR 
00013 ENTR 

02000 ENTR 

press and hold the STBY pushbutton on the D6KY for 3 seconds. Verify the Standby lamp Is 
lighted. 


t 



APOLLO GftN Specification 
ND1002223 REV C. 


9.2.11.19 Repeat steps 9.2.11.9 through •.S. 11.11. 

9.9.11.19 Press and hold the 8TBY pushbutton on the D6KY for 1 seconds. Verify the Standby 
lamp Is sot lighted. 

1.9.11. IT On the Computer Control and Ret tele dimmer assembly, press sad hold MARK X 
pushbutton. 

9.9.11.19 On tbs DBKT observe 

VERB 09 NOUN 91 
Row 1-00112 
Prog Alarm lamp Is lighted 
Press Error Reset 

9.9.11.19 Enter tbs following on K-149 

VERB 11 HOUR 10 EJflTI 
00019 INTR 

9.9.11.90 Observe that DBKT Mow 1 displays 00004. 

9.9.11.21 Release MARK X pushbutton 
9.9.11.21 Observe tlmt D6KT Row 1 displays 00000. 

9.2.11.29 Press and bold tbs MARK T pushbutton on tbs Computer Control and Reticle Dimmer 
Assembly. 

9.2.11.24 Observe that DBKT Row 1 displays 00010. 

9.2.11.29 Release MARK Y pushbutton. 

9.9.11.29 Observe tlmt D6KY Row 1 displays 00000. 

9.2.11.27 Press and bold the REJECT p ushbut t on on the Computer Control and Reticle Dimmer 
Assembly. 

9.9.11.29 Observe that DBKT Row 1 displays 00020. 

9.9.11.29 Release the REJECT pushbutton. 

9.2.11.90 Observe that bflKY Row 1 displays 00000. 


/ v' 
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6.3.11.31 On the D6KY perform the following operation 
VERB 36 ENTR 

6.3.11.32 On the Computer Control and Reticle dimmer assembly, rotate the RETICLE 
BRIGHTNESS control to its minimum light intensity position. View through the AOT and 
verify that the reticle lamp is off. 

6.3.11.33 While viewing through the AOT, slowly route the RETICLE BRIGHTNESS control 
to increase the reticle brightness until a stop is reached. Observe that the reticle brightness 
has increased in intensify. Return RETICLE BRIGHTNESS control to off state. 

6.3.11.34 AOT eyepiece Heater Test. 

6.3.11.34.1 Secure milliameter HP 428B and current probe HP428A-21A. 

6.3.11.34.2 Locate PI at Computer Control and Reticle Dimmer assembly. Push lacti* 
cord away from PI back to fifth tie point. 

6.3.11.34.3 Clip current probe HP428A-21A to blue wire in cable with red arrow potntiiqc 
away from PI. Measure and record current indication. The current shall be between 139 
and 244 me. 


6.3.11.34.4 Remove current probe, push lacing cord back to PI and spot tie. 

6.3.12 Gimbal Friction Test 

6 . 3.12.1 Inner Gimbal Friction Test 

6.3.12.1.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Whit 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

6.3.12.1.2 On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (+00200). 
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6.3.12.1.3 Set up Analog Recorder to monitor the following signals: 


MEAS. NO. 

SIGNAL NAME 

a. GG2110 

b. GG2106 

c. GG2107 

d. GG2112 

e. GG2113 

f. GG2220 

g. GG1201 

!G Torque Motor Current 

IG Servo Error Total 

IG Servo Error In Phase 

IG lx Resolver Sins 

IG lx Resolver Cosine 

IG CDU Fine Error 

IMU 28V 1% 800 CPS 

6.3.12.1.4 Set 

up Analog Recorder to monitor the following signals: 

MEAS. NO. 

SIGNAL NAME 

a. OG2300 
* b. GG2301 
e. GG1520 

PIPATEMP l , r 

IRIG TEMP 

428 VDC LGC OPR BUS 


6.3.12.1.6 After 10 seconds has elapsed since step 6.3.12.1.1, enter the followii* into 
K-148. 

VERB 21 NOUN 01 ENTR 
00403 ENTR 
00000 ENTR 

6.3.12.1.6 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
R1 - 00000 

R3 ■ 00403 

6.3.12.1.7 On K-l48 enter the following sequence: 


NOUN 15 ENTR 

00000 ENTR ENTR (Push ENTR pushbutton twioe) 

Verify R1 • 400000 

37777 ENTR ENTR 

Verify R1 - 37777 

37/43 ENTR ENTR 

Verify R1 - 37743 
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00000 ENTR ENTR 
Verify R1 - 00000 
00000 ENTR (onoe) 

Verify RI - 00000 

8. 3.12.1.8 Start analog recorders using a chart speed of 10 mm/sec (IG - 380 s TORQUE) 

6.3.12.1.8 On K-148 enter the following oequenoe: 

VERB 01 NOUN 01 ENTR 

00370 ENTR % 

Record contents of CRT DSKY Row 1 xxxxY 
VERB 21 NOUN 01 ENTR 
00370 ENTR 

XXXXY 1 ENTR 

Where Y 1 is obtained from Table 1. 

VERB 42 ENTR 

VERB 33 ENTR 

8.3.12.1.10 Monitor analog recorder. When the IQ Torque Motor Current signal (OG211p) 
drops to a quiescent level (approximately 12 minutes), stop the recorders. 

8.3.12.1.11 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Whit 3 seoosls 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

8.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate 400000 (*00200). 

8.3.12.1.13 After 10 seconds has elapsed stnoe step 8.3.12.1.11 enter the followtiw 
sequence into K-148: 

VERB 21 NOUN 01 ENTR . 

00403 ENTR 
00000 ENTR 
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8.3.12.1.14 Verify on CRT, D6KY dUpUy 

VERB 21 NOUN 01 
R1 00000 

R3 00403 

1.3.12.1.15 On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR (Press ENTR pushbutton twice) . 

Verify R1 - 00000 

40000 ENTR ENTR 

Verify R1 • 400000 

40034 ENTR ENTR 

Verify R1 - 40034 

00000 ENTR ENTR 

Verify R1 - 00000 

00000 ENTR (once) 

Verify R1 • 00000 

6.3.12.1.13 Start analog recorders using a chart speed of 10 mm/sec (IG +360* TORQUE) 

4.3.12.1. IT On K-148 enter the following sequence 

VERB 42 ENTR 
VERBS! ENTR 

6.3.12.1.18 Monitor analog recorder. When the IG Torque Motor Current signal (GG2110) 
drops to a quiescent level (approximately 12 minutes), stop the recorders. 

8.3.12.2 Outer Glmbal Friction Test 

8.3.12.2.1 On K-148 enter the following sequence:' 

VERB 40 NOUN 20 ENTR. Whit 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR * 


l 
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6.3.12.2.2 On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (*00200). 


6.3.12.2.3 Set up analog recorder * wamMo r the latlewingsU-rin 


ME AS. NO. 


SIGNAL NAME 


a. 002167 

b. OG2170 
e. 002166 
4. 002280 

e. 002172 

f. 002173 


OO Servo Error In Phaae 
OQ Torque Motor Current 
OG Serve Error Total 
OO 68V Fine Error 
OO lx Reeolver Sine , 

OO lx Reaolver Coeine 


6.3.12.2.4 After 10 eeconda baa eUpeed etnoe atep 6.3.12.2.1 enter tbe following eequenoe 
into E-146: 


VERB 21 NOUN 01 ENTR 
00403 ENTR 

37777 ENTR 

6.3*13.2.6 Verify an CRT, D8KY dlaplay 


VERB 21 NOUN 01 
R1 37777 

R3 00403 


6.3.12.2.6 On K-146 enter the following aequenoet 


NOUN 16 ENTR 

377438 ENTR 

Verify R1 - 37743 
00000 ENTR 

Verify R1 - 00000 
00000 ENTR 

Verify R1 - 00000 
00000 ENTR 

Verify R1 - 00000 
00000 ENTR 

Verify R1 - 00000 


ENTR (Preae ENTR puahbatton twice) 

ENTR 

ENTR 

ENTR 

(enoe) 


6.3.12.2.7 Start analog rocordere uaing a chart apeed of 10 mm/aec. (OQ - 360* TORQUE) 
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6.3.12.2.3 On K-148 enter the following sequence: 

VERB 42 ENTR 
VERB 33 ENTR 

3.3.12.2. • Monitor analog recorder. When the OG Torque Motor Current signal (GG2173) 
drops to a quiescent level (approximately 12 minutes) stop ths recorders. 

3.3.12.2.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Whit 3 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

3.3.12.2.11 On the CRT, verify CDU X, CDU T, CDU Z indicate 400000 (*00203). 

3.3.12.2.12 After 10 seconds has elapsed since step 3.3.12.2.10, snter ths following sequence 
Into K-148. 

VERB 21 NOUN 01 ENTR 
00403 ENTR 
40000 ENTR 

i 3.3.12.2.13 Verify on CRT, D6KY display. 

VERB 21 NOUN 01 
1 R1 40000 

R3 00403 

3.3.12.2.14 On K-148 enter the following sequenoe: 


NOUN 13 

ENTR 



40034 

ENTR 

ENTR 


Verify R1 - 

40034 



00000 

ENTR 

ENTR 


Verify R1 - 

00000 



00000 

ENTR 

ENTR 


Verify R1 « 

00000 



00000 

ENTR 

ENTR 


Verify R1 - 

00000 



00000 

ENTR 

(once) 


Verify Rl- 

00000 




L 


s' v 


I 

i 
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3.3.12.2.15 Start analog recorders using a chart speed of 10 mm/sec (OG +300* TORQUE) 

0.3.12.2.10 On K-148 enter the following sequence 

VERB 42 ENTR 

VERB 33 ENTR 

0.3.12.2.17 Monitor analog recorder. When the OG Torque Motor Current signal (GG2170) 
drops to a quiescent level (approximately 12 minutes) stop the recorders. 

0.3.12.3 Middle Glmbal Friction Test 

0.3.12.3.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Whit 3 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400750 ENTR 

0.3.12.3.2 On the CRT, verify CDU X - 400000400200, CDU Y- 400000*00200, and CDU Z - 
400750*00200. 


0.2.12.3.3 Set up analog recorder to manlier the following: 
ME AS. NO. SIGNAL NAME 

a. GG2130 MG Serve Error Total 

b. GG2137 MG Servo Error In Phase 

c. GG2150 MG Torque Motor Current 

. d. GG2143 MG lx Resolver Cosine 

a. QG2250 MG CDU Fine Error 

f. GG2142 MG lx Resolver Sine 


0.3.12.3.4 After 10 seoonds have elapsed stnoe step 0.3.12.3.1, enter the following sequence 
into K-148: 


VERB 21 NOUN 01 ENTR 

00403 ENTR 

00000 ENTR 
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6.3.12.3.3 Verify on CRT, D6KY display 

VERB 21 NOUN 01 

R1 - 00000 

R3 - 00403 

i. 3.12.3.3 Ob K-148 enter the following seqnenoe: 


NOUN 16 

ENTR 


00000 

ENTR 

ENTR (Press ENTR pushbutton twice) 

Verify R1 - 

00000 


00000 

ENTR 

ENTR 

Verify Rl- 

00000 

• 

00000 

ENTR 

ENTR 

Verify R1 - 

00000 


14000 

ENTR 

ENTR 

Verify R1 * 

14000 


00000 

ENTR 

(ones) 

Verify R1 - 

00000 


3.3.12.3.7 8tart analog recorders using a chart speed of 10 mm/sec. (MG - 138* TORQUE) 

3.3.12.3.3 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

3.3.12.3. • Monitor analog recorder. When MG Torque Motor Current (GG2140) drops to a 
quiescent level (approximately 3 minutes), stop the recorders. 

3.3.13.3.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Watt 8 seconds 

VERB 41 NOUN 20 ENTR 

■►00000 ENTR - . 

400000 ENTR 

403750 ENTR 

3.3.12.3.11 On the CRT, verify CDU X - 400000*00200, CDU T - 400000*00200, and CDU Z - 

-03750*00200. < 
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6.3.13.3.13 After 10 seconds has elapsed since step 0.3.12.3.10, enter the following sequence 
into K-148: 

VERB 21 NOUN 01 ENTR 

00403 ENTR 

00000 ENTR 

0.3.12.3.13 On the CRT, D6KY display verify: 

VERB 21 NOUN 01 

R1 - 00000 

R3 - 00403 * 

t. 3.12.3.14 On K-148 entsr the following sequence: 


ENTR (Press ENTR pushbutton twice) 

ENTR 

ENTR 

ENTR 

(onoe) 


6.3.12.3.15 Start analog recorders using a chart speed of 10 mm/sec. (MG +135* TORQUE) 

8.3.12.3.16 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

8.3.12.3.17 Monitor analog reoorder. When the MG Torque Motor Current signal (GG2140) 
drops to a quiescent level (approximately 8 minutes) stop the recorders. 

8.3.12.3.18 On K-148 eater the following sequence: 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 


NOUN 15 

ENTR 

00000 

ENTR 

Verify R1 - 

00000 

00000 

ENTR 

Verify R1 • 

00000 

00000 

ENTR 

Verify R1 - 

00000 

83777 

ENTR 

Verify Rl-6 

88T77 

77777 

ENTR 

Verify R1 - 

77777 
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6.3.12.4 Teat AnalyaU 

6.3.12.4.1 Remora the etrip charts from analog reoordera 

6.3.12.4.2 Examine each traoe carefully to detect any sharp discontinuities of the traces. 
Disregard all transients less than 0.5 second (6 mm) on any Torque Motor Current signal. 
Disregard all transients less than 0.2 second (2 mm) on any CDU Fine Error signal. 

6.3.12.4.3 No Torque Motor Current signal on (GG2140, GG2170, QG2110) shall ever exceed 
(0.126) amp. Sensitivity on recorder is 20 ma/divieion. 

6.3.12.4.4 No CDU Fine Error on (GG2220, GO2280, GG2250) stall ever exoeed (. 070) volts. 
Sensitivity on recorder is 50 mv/dlvistoa. 

6.3.13 Stabilisation Loop Step Response Test 

6.3.13.1 IG Response Test 

6.3.13.1.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Whit 3 seconds 

VERB 41 NOUN 20 ENTR 

-►00000 ENTR 

+00000 ENTR 

+00000 ENTR 

6.3.13.1.3 On CRT, eerier U MG, and OG gtmbal angles are between 356 and 002. 

6 . 3.13.1.3 Set up analog recorder to monitor the following: 


MEAS NO. 

SIGNAL NAME 

a. 

GG2110 

IG Torque Motor Current 

b. 

GG2106 

'0 IG Serve Error Total 

e. 

GG2107 

* J IG Servo Error In Phase 

d. 

GG2112 

IG IX resolver Sins 

a. 

GG2113 

IG IX Resolver Cosine 

f. 

GG2220 

IG CDU Fine Error 

I- 

GG1201 

IMU 26V 1 PCT 800 CPS 


6.3.13.1.4 On K-148 Initiate FINE ALIGN by enterli* the following sequence: 

VERB 42 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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6.3.13.1.5 Ob the CRT verify CDU X, CDU T end CDU Z indloete +00000*00200. 

CAUTION: If the transient* caused by the subsequent step Input do not damp out within 
16 seconds, remove IMU Operate Power. 

6.3.13.1.6 Enter 1006 Into R-START 165. 

6.3.13.1.7 Press XEQ/8EAL pushbutton on R-155 to enter the DC step voltage Into the 1G 
stabilisation loop. 

6.3.13.1.3 Prepare to start analog recorder at a chart speed of 100 mm/seo. (IG RESPONSE 
TEST) ' 


6.3. IS. 1.3 Enter 0000 Into R-START 155. Start analog recorder. Press the XER/SEAL S ' * * 
pushbutton to remove the step Input to the 10 stabilisation loop. 

6.3.13.1.10 After the transient on the record er has died out, stop the recorder. 

6.3,12.1.11 T Press the Serve Error In Phase signal recorder trace measure the time Interval 
(Tl, Fig. 3) between the removal of the step Input to the point at which the trace settles to within 
6 percent of the step magnitude (A, Pig. 3). The period Tl, shall not exceed 0.1 seoond and the 
traoe shall have no more than 3 overshoots. 

6.3.13.3 MG Response Teat 

6.3.13.3.1 Set up analog re co rder to n wn ilS ar the following: 


ME AS. NO. 

SIGNAL NAME 

a. 

002136 

MO Serve Error Total 

b. 

002137 

MG Servo Error In Phase 

0. 

GG2140 

MO Torque Motor Current 

d. 

QG2143 

MO IX Resolver Cosine 

e. 

002250 

MO CDU Pine Error 

f. 

OG2142 

MG IX Resolver Sine 

f. 

GG1201 

IMU 28V 1% 800 ops 


6.3.13.3.3 On the CRT, verify CDU X, CDU T and CDU Z tndloata +60000 (*00200). 

CAUTION : If the transients caused by the subse q uent step Input do not die out within 
16 seconds, remove IMU Operate power. 
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6.3. It. 2. S Enter 0100 into R-8TART 163. Preii XEQ/SEAL paste) nttoa on 1-166 10 t 

enter the DC step voltage into the MO stebtltietion loop. 

6.3.13.2.4 Prepare te etert analog re c order et ft chert epeed of 100 mm/eeo. (MO RESPONSE 
TEST). 

6.3.13.2.6 Enter 0000 into R-STAMT 166. Start anting reoorder. Press XEO/KAL # v 
puehbutten to remora the atop input to the MO stabilization loop. 

6.3.13.2.6 After the transient an the reoorder has died out, stop the reoord e r. 

6 . 3.13.2.7 Prom the Servo Error In Phase signal reoorder trace measure tee time interval 
(T1 Fig. 3) betwee n the removal of the step input to the point at which the trace settles to within 

6 percent of the step magnitude (A. Fig 3). The period, Tl, shall not exceed 0.1 seconds and tee 
trace shall have no mere than 3 overshoots. 

0 . h. 13.3 OG Response Test 

6.3.13.3.1 Set up analog reoorder to monitor the following: 


ME AS. NO. 

SIGNAL NAME 

a. 

GG2167 

OG Servo Error b Phase 

b. 

GG2170 

OG Torque Motor Current 

0. 

GG2166 

OG Servo Error Total 

d. 

GG2280 

OG CDU Fine Error 

e. 

GG2172 

OG IX Resolver Sins 

L 

GG2173 

OG IX Resolver Cosine 

f- 

GG1201 

IMU 26V 1% 800 ops 


6.3.13.3. 2 On the CRT, verify CDU X, CDU T and CDU Z indicate +00000 (+00200). 

CAUTION : If the transients caused by the subsequent stop input do not die out within 16 
seconds, remove IMU operate power. * * 

6.3.13.3.3 Enter 0010 Into R-8TART 156. Press XEQ/SEAL pushbutton on R-156 to enter the 
DC step voltage into the OG stabilization loop. 

6.3.13.3.4 Prepare to start analog reoorder it a chart speed of 100 nun/sec. (OG RESPONSE 
TEST). 


6 . 3.13.3.5 Enter 0000 into R-156. Start analog reoorder. Press XEQ/SEAL pushbutton to 
remove the step input to the OG stabilisation loop. 

6.3.13.3.6 After the transient on the recorder has died out, stop the recorder. 
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3.3.13.3.7 Prom the Servo Error la Phaee signal recorder trace, meaeure the time interval 
(Tl, Fig 3) between the removal of the etep input to the point at which the trace eettlee to within 
3 percent of the etep magnitude (A, Fig 3). The period, Tl, shall not exceed 0.1 eeoond and the 
trace shall have no more than 3 ove reboots. 

3.3,13.3.3 On K-148 enter the following sequence; 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+30000 ENTR 

+00000 ENTR % 


Step Out 



TYPICAL STAB LOOP RESPONSE TO STEP INPUT 

VIGURE 3 


Gt 
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€• 3.14 GAN Fine Alignment Test 
A. 3.14.1 On K-148 enter: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

0.3.14.2 Record CRT, D8KY Row 1 display as AAAAA and the time of day. 
0.3.14.3 On K-148 enter: 


VERB 21 

NOUN 01 

ENTR 

01300 


ENTR 

AAAAA 


ENTR 

VERB 00 

NOUN 02 

ENTR 

01300 

ENTR 



0.3.14.4 Reoord CRT D6KY Row 1 display as +BBBBB 
0.3.14.5 Perform the following calculations: 

** ^^jooo^ 1 ^ ® Contents of high order scalar register in hours. 

h. 23.3- CCCC. C ■ ODDD. D Time left in high order scalar register until overflow. 

e. DDDD. D ♦ time of day reoorded in step 3 - time of day at which high order 
register will overflow. 

0.3.14.0 If the time of day is within 12 minutes of that time calculated in 0.3.14.5.O wbou 
about to oomplete step 0.3.14.30 wait until that time calculated ia c has passed ami then proceed. 

NOTK: Use of DIopAMeeter is required for all optical sightings t»li* AOT. 

0.3.14. T On K-140 eater: 

VERB 01 NOUN 01 ENTR 

00370 ENTR 

Reoord contests of D8KY Row 1 xxxxY 

VERB 21 NOUN 01 ENTR 

000370 ENTR 

XXXXY 1 ENTR 

Where Y* Is obtained from Table la. ■ 

VERB 57 ENTR 

00003 ENTR* 

0.3.14.0 Verify CRT D6KY display as: 

VERB 00 NOUN 01 (Flaskii* 

Rl - +13500 (8M As in on) 

R1-+40.748 <iite Lat tide) 

NOTE: If Rl and R2 indications axe correct proceed to step 0.3.14.10.' 
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6.3.14.3 On K-148 enter: 

VERB 21 ENTR 

■►13600 ENTR 

VERB 22 ENTR 

+40748 ENTR 

6.3.14.10 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT D6KY display 

VERB 21 NOUN 30 (Flnshiig) 

6.3.14.11 On K-148 enter: 

OOOOX ENTER (Tent position, either 1 or 2) 

' 00000 ENTR (Use AOT) 

Observe on CRT DSKY dtipliy: 

VERB 06 NOUN 61 (Flashlig) 

Disregard Row 1, 2, and 8 Indications 

6.3.14.12 On K-148 enter: 


VERB 21 

ENTR 



i 

+XXX.XX 

ENTR (L tgt. true astmuth from 6.3.15.1.14) 



VERB 22 

ENTR 




+XXX.XX 

ENTR (L tgt. elevation from 6 . 3.15.1.3) 


! 

VERB 23 

ENTR 




00001 

ENTR (L tgt.number) 


i 

1 

VERB 33 

ENTR 

. 



Observe on CRT DSKY display: 




VERB 06 

NOUN 61 

(Flashing) 



Disregard Row 1, 

2 and 3 Indications. 



6.3.14.13 On K-148 enter: 

• 



VERB 21 

ENTR 




+XXX.XX 

ENTR 

* (F Igt. true azimuth from 6.3.15.1.14) 



VERB 22 

ENTR 


. 


+XXX.XX 

ENTR 

(F tgt. elevation from 6 . 3.16.1.12) 



VERB 23 

ENTR 




00002 

ENTR 

(F tgt. number) 



VERB 33 

ENTR 



\ 
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ObMrve on CRT D6KT display: 

VERB 51 (flashing) 

R1 - 00001 

3.3.14.14 On Computer Control and Reticle Dimmer Assembly, press MARK X pushbutton. 
Observe on D6KY display: 

VERB 21 NOUN 30 (Flashli*) 

t. 3.14.16 On D6KY press ENTR 

Observe on D6KY display: 

(Flashing) 


(L Detent Code) 

(Flashing) 

6.3.14.17 Set AOT te M L W position 

6.3.14.16 Rotate AOT control knob until the oenter of the L tgt reticle te super Imposed b etwee n 
tbs double Y reticle. Record AOT counter value as LY XXX. XX. 

6.3.14.16 Relate AOT control knob until the oenter of the L tgt reticle Is superimposed b e t w e en 
tbs double lines of tbs SPIRAL reticle. Record AOT counter value as LB XXX XX 

6.3.14.26 On D6KY enter: 

AXXXXX ENTR (value of LY) 

Observe on D6KY display: 

VERB 22 NOUN 42 (Flashily) 

6.3.14.21 OnDSKY enter: . 

AXXX.XX ENTR (Value of L8) 

Observe on D6KY display: 

VERB 61 (Flashing) * 

R1 - 00002 


VERB 21 NOUN 42 

6.3.14.16 On D6KY enter: 

00001 ENTR 

Observe on D8KY display 
VERB 21 NOUN 42 


« Li 




APOLLO GAN Specification 
ND1002323 REV C 


I. f. 14.22 On Computer Control and Reticle Dimmer Aeeembly, preee MARK X pushbutton. 
Observe on D6KY display: 

VERB 21 NOUN SO (Flashing) 

6.3.14.23 On DSKY press ENTR. Observe on D6KY display: 

VERB 21 NOUN 43 (Flashing) 

6.3.14.24 On DSKY enter: 

00002 ENTR (F Detent Code) 

Observe on D6KY display: 

VERB 21 NOUN 42 (Flashing) 

6 . 3.14.26 Set AOT to "F" position 

6 . 3.14.26 Rotate AOT control knob until the senior of the F tgt. reticle is superimposed 
between the double Y reticle. Record AOT counter value as FY XXX. XX. 

6.3.14.27 Rotate AOT control knob until the center of the F tgt. reticle is superimposed b e twee n 
the double lines of the SPIRAL reticle. Record AOT counter value as FS XXX. XX. 

6.3.14.28 On DSKY enter: 

AXXX.XX ENTR (value of FY) 

Observe on DSKY display: 

VERB 22 NOUN 42 (Flashing) 

6.3.14.23 On DSKY enter: 

AXXX.XX ENTR (value of FS) 

NOTE: Wait until DSKY display Indicates VERB 81 (Flashing) R1 - 00001 before proceeding. 

NOTE: Before completing step 6,3.14.30 check time of day to verify that the high order scalar 
will not overflow within the next 12 minutes. 

6.3.14.30 Repeat steps 6.3.14.14 thrm^h 6.3.14.29. 


Q> 
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••3.14.31 In approximately 7 minutes, observe on CRT DOCY display and record. 
VERB 06 NOUN 64 (Flash ii«) 

R1 = XXXXX (Where number part of Y sm misalignment about Z Bm ) 

R2 - .XXXXX (Fractional number part of Ysm misalignment about Z gm .) 

4.3.14.32 On K-144 enter. 

VERB 33 ENTR 

Observe on CRT D8KY display and record: 

VERB 04 NOUN 44 (Flashing) 

mi ] * XXXXX (Whole number part of Zmi misalignment about Ysm) 

R2 - .XXXXX (Fractional number part of Z m misalignment about Y gm ) 

4. 3.14.33 On K-144 enter: 

VERB 34 ENTR 

Press ERROR RESET 

4.3.14.34 Repeat steps 4.3.14.7 through 4.3.14.30. 

4.3.14.35 In approximately 7 minutes, observe on CRT D6KY display and record: 

VERB 04 NOUN 44 (Flashli*) 

R1 - XXXXX (Iflkoie number part of Xsm misalignment about Ysm) 

R2 - .XXXXX (Fractional number part of Xsm misalignment about Ysm) 

4.3.14.34 On K-144 enter: 

VERB 33 ENTR 

Observe on CRT D8KY display and record: 

VERB 04 NOUN 44 (Flashing) 

R1 - XXXXX (Whole number part of Ysm misalignment about Xsm) 

R2 * .XXXXX (Fractional number part of Ysm misalignment about Xsm) 

4.3.14.37 On K-144 enter: 


VERB 34 

ENTR 


Press ERROR RESET 


VERB 41 

NOUN 20 

ENTR 

400000 


ENTR 

400000 


ENTR 

400000 


ENTR 


L 
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I. S. 14.38 Results. The PI PA bias determined previously in the IMU Performance Test 
<8.3.8) must be subtracted from the resultant data of the test. 

8.3.14.38.1 T PIPA misalignment 

R1 R2 

About Z axis (from 8 . 3.14.31) * *XXXXX. XXXXXsec 
Less Y PIPA bias (from 6.3.9) «-(*XXXXX. XXXXXVsec 

Y PIPA misalignment about Z axis *--sec 

This value shall not exceed us* sec 

8.9.14.38.8 Z PIPA misalignment 

R1 * R2 

About Y axis (from 8.9.14.3S) * 4XXXXX. XXXXXsec 
Less Z PIPA bias (from 8.9.9) - - (*XXXXX. XXXX3Qjeo 

Z PIPA misalignment about Y axis * * ——-• - sec 

This value shall not easeed SiAgsec 

8.3.14.38.3 Z PIPA misalignment 


R1 Rt 

AboutYaxis (from 8.3.14.98)- iX XXX X . XXXXXsec 
Less X PIPA bias from (8.3.9) ■ j>TTWX. XXXXXsec 
X PIPA misalignment about Y axis ■ sr— —— sec 
This value shall net ex c eed *g|| sec 

8.9.14.38.4 Y PIPA misalignment 


R1 R2 

About X axis from #. 9.14.38}» aXXXXX. XXXXXsec 
Less Y PIPA bias (from 8.9.9) - -(tXXXXX. XXXXX) ae& 

Y PIPA misalignment about X axis * *- — •» - sel 

This value shaU not exes* <ttflftsefc 

8.9.15 AOT Functional Aoouraoy Test 

NOTE: Use of a Dioptomster is required when sighting through AOT. 

8.9.18.1 Determination of Detent Angle Reference. 

NOTE: The included angles between targets LOS shall be known to *10 arc nsoonds. The elevation 
of each target LOS shall be known to *15 arc seconds. 

8.3.15.1.1 Place AOT In L detent position. 

NOTE: Communication between AOT and target theodolite operators Is required. 


19 
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«. 3.15.1.2 WhUe Tie wing through AOT, Instruct the target L operator to translate (vertically 
and laterally) and rotate (in asimuth and elevation) target L, untU the target reticle appears in 
the lower right quadrant of the AOT field of view. 

NOTE: The target theodolite base must be level when alignment is achieved. 

5.3.15.1.3 Upon alignment, aero the azimuth dial and record the elevation indication of tenet 

5.3.15.1.4 Place AOT in R detent position. 

5.3.15.1.5 While viewing through AOT, instruct the target It operator to translate (vertically 
and laterally) and rotate (in azimuth and elevation) target R, until the target reticle appears in 
the lower left quadrant of the AOT field of view. 

5.3.15.1.5 Rotate the AOT oontrol knob clockwise until the oenter of the target reticle is 
superimposed between the double T reticle. Read and record the target R elevation dial indication 
as ds. Zero the target R asimuth dial. Record AOT dial indication as RY - XXX. XX. 

5.3.15.1.7 Rotate the AOT oontrol knob until the oenter of the target reticle is superimposed 
b e tw ee n the double SPIRAL lines of AOT reticle. Record AOT dial indication as RS * XXX. XX. 

5.3.15.1.5 Collimate L and R targets on each other, record each target >«<">«*»» with eaoh tercet 
LOS leveled. 

Target L as - ^l, Target R as 

5.3.15.1.5 Place the AOT in F detent position. 

5.3.15.1.15 Move the R target theodolite to a position la front of the AOT P detent position. 

(The target shall new be referred to as the P target). 

5.3.15.1.11 While viewing through the AOT, instruct the target P operator to translate 
(vertically and laterally) and rotete(in asimuth and eleyatio# target P m*tl the oenter of the 
target reticle appears in the oenter of the AOT reticle. 

5.3.16.1.12 Upon alignment, teiro the asimuth dial and record the elevation indication Of target 
F^d*. 

5.3.15.1.13 Collimate L and f targets on eaoh other, record eaoh target asimuth with eaoh 
target LOS leveled. Target P as « 

5.3.15.1.14 Determine the true asimuth of targets L and P with respect to the AOT. The 
target asimuth shall be known to within 0.5 arc degrees. 

5.3.15.1.16 Rotate the P target to as im uth and elevation to the specified and reoordod atwles 
of 5.3.15.1.12. 
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6.3.15.1.16 Rotate the L target in asimuth and elevation to the apeclfied and recorded angle■ 
016.3.15.1.13. 

6.3.15.1.17 Calculate the values of the included anglee between target L and F aa Xi and targete 
L and R aa Xg. 

*1 - «1 ••*♦*♦ <»• oo» fe oo. 

Xj - e«rl£at» ferttfe + cmAeMfeco. Ji80-( Afj +<X jjjJ 

WberetcCi-uvAlm, etep6.3.15.1.8 

©< g ■ as value, atep 6.3.15.1.13 * 

£X.g ■ as value, etep 6 . 3.16.1.8 

6.3.15.3 Computer Loading of Detent Calibration Data 

6.3.15.3.1 On K-146 enter: 


VERB 31 

NOUN 03 ENTR 

01463 

ENTR 

XXX. XX 

ENTR (Detent L as data) 
ENTR 

01463 

ENTR 

XXX. XX 

ENTR (Detent F as data) 
ENTR 

01464 

ENTR 

XXX. XX 

ENTR (Detent R as data) 
ENTR | 

01466 

ENTR 1 

XXX. XX 

ENTR (Det#t L EL data) 
ENTR | 

01466 

ENTR 1 

XXX. XX 

ENTR (Detect F EL data) 
ENTR ? 

01467 

ENTR * 

XXX. XX 

ENTR (Detect R EL data) 

• isjrra i 




6.3.15.3 AOT Measurement at Kg j 

6.3.15.3.1 On K-146 enter: 

VERB 57 ENTR 

00012 ENTR 

Observe VERB 51 flaahii« and R1 - 00001 fn CRT DSKY display. 
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6.3.15.3.2 On Computer Control and Reticle Dimming Aseemhly press MARK X pushbutton. 
Observe VERB 50 displayed on CRT DSKY display. 

6.3.15.3.3 On DSKY press ENTR 

Observe VERB 21 NOUN 30 flashl* on DSKY 

6.3.15.3.4 On DBKY enter: 

00000 ENTR 

Observe VERB 21 HOUR 43 flashti« 

00001 ENTR . 

Observe VERB 21 NOUN 42 flashily 

6.3.15.3.5 Set AOT in L detent position. 

6.3.15.3.6 Rotate tbs AOT control knob clockwise until the center of the target reticle is 
superimposed between the double T reticle. Read and record as LY * XXX. XX. 

6 . 3.15.3.7 Rotate the AOT control knob until the center of the target reticle is superimposed 
between the double SPIRAL lines of AOT reticle. Record AOT dial indication as LS XXX. XX. 

6.3.15.3.6 On DSKY enter: 

OXXX.XX ENTR (LY from 6.3.15.3.6) 

Observe VERB 22 NOUN 42 flashii* 

4XXX.XX ENTR (L8 from 6.3.15.3.7) 

Observe VERB 51 flashing and R1 - 00002. 

6 . 3.15.3. • On Computer Control and Reticle Dimming Assembly, press MARK X pushbutton. 
Observe VERB 50 displayed. 

6.3.15.3.10 On DSKY press ENTR 

Observe VERB 21, NOUN 30 flashily on DSKY. 

6.3.15.3.11 On DSKY enter: 

00000 ENTR 

Observe VERB 21, NOUN 43 flashing 

00002 ENTR 

Observe VERB 21, NOUN 42 flashily 


i_ 



•.*.15.1.11 Bat AOT la f d*t*nt poattlai 
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ft. 3.15. S. IS Rotate AOT control knob cloakwlse anttl the eontor of the target reticle lo super- 
imposed between the double Y reticle. Record AOT dial indication as FT ■ XXX. XX. 

6. S. 15. S. 14 Rotate the AOT control knob until the center of the target reticle is superimposed 
between the double 8 reticle lines. Record AOT dial indication as F8 « XXX. XX. 

8. S. 15. S. 15 On D6KY enter: 

eXXX.XX ENTR (FY from 6.3.15.8. IS) 

Observe VERB 22 NOUN 42 flashily 
AXXX.XX ENTR (F8 from 4.3.15.3.14) 

Observe VERB 08 NOUN 03, R1 - XI*0.08 degrees. 

8.3.15.4 AOT Measurement of X2 

6.3.15.4.1 On K-148 enter 

VERB 5T ENTR 

00012 ENTR 

Observe VERB 51 flashing and R1 » 00001 on CRT D6KY display 

8 . 3.15.4.2 On Computer Control and Reticle Dtmmii* Assembly, press MARK X pushbutton. 
Observe VERB 50 displayed on CRT D6KY display. 

8.3.15.4.3 On D6KY press ENTR. Observe VERB 21 NOUN 30 flashii« on D6KY. 

8.3.15.4.4 On D8KY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashii« 

00001 ENTR 

Observe VERB 21 NOUN 42 flash ii* 

SXXX.XX ENTR (LY from 8.3.15.3.8) 

Observe VERB 22 NOUN 42 flash li* * * 

SXXX.XX ENTR (L8 from 8.3.15.3.1) 

Observe VERB 51 flash!:* and R1 « 00002. 

8 . 3.15.4.5 On Computer Central and Reticle Dimming Assembly, press MARK X pushbutton. 
Observe VERB 50 displayed. 

8.3.15.4.8 On D6KY press ENTR. Observe VERB 21, NOUN 30 flashli* on D6KY. 


n 
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6.3.15.4.7 On D6KY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashing 

00002 ENTR 

Observe VERB 21 NOUN 42 flashing 

6XXX.XX ENTR (RY from 6.3.16.1. •) 

Observe VERB 22 NOUN 42 Bashing 
*XXX.XX ENTR (RS from 6.3.16.1.7) 

Observe VERB 06 NOUN 03, R1 - X2*0.08 degrees. 


V. H t 
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SIGNAL 

1686 link 4* 

1030 It* 4 
1040 It* 5** 
1070 It* 4 
1100 It* 4 
1110 It* 5 

1301 It* ft 

1202 It* 4 

1203 It* 4 
1331 It* ft 
1500 It* 4 
1510 It* 4 
1513X It* ft 
1520 It* 4 
1523X It* ft 
2001 It* ft 
2021 It* ft 
2041 It* ft 
2100 It* 4 
2107 It* ft 
2110 It* 4 

2110 It* ft 

2112 It* ft 

2113 It* ft 
2121 It* ft 
2130 It* 4 
2137 It* ft 
2140 It* ft 

2140 It* ft 

2142 It* ft 

2143 It* ft 
2151 It* ft 

2166 It* 4 

2167 It* ft 
2170 It* 4 

MG 1336 It* 4 


APPENDIX I 


MEASUREMENT TOLERANCES 


flfiPAlHAME 


GftN LAB TEST 

MgVBEMEHT 


PSAAM AND/OR 
SCA UNCERTAINTY i% 
- or full scale 


♦14 rdc LGC Supply 

14.000.2 rdc 

0% 

♦4 Tdc LGC Supply 

4.0*0.15 rdc 

0% 

♦120 rdc PIPA Supply 

120*6.0 rdc 

1% 

♦4 rdc CDU Supply 

4.0*0.2 rdc 

0% : 

•2ft vdo Supply . 

-27.5*6.0 rdc * 

0% 

2.5 rdc Telemetry Bias 

No. 1 

2.5*0*1 rdc 

0% 

IMU 2ftV 000 ope 1% 

28*0.56V rme 

1% 

IMU 26V S00 ope 5% 

28*1.4V rme 

1.5% 

IMU 2ftV 600 opa 5% 

28*2. IV rme 

1.5% 

3.2 ke 28V Supply 1% 

28.6*0.56V rme 

1% 

♦2ft rdc IMU Oper BUR 

28. ft -3.5, ♦ft. 5 rdc 

0% 

♦28 rdc IMU ST BY BUS 

28.0-3.5, ♦ft.ftrdc 

0% 

♦2ft rdc IMU ST BY/OFF 

26.0*1 rdc 

0% 

♦28 rdc LGC Oper BUM 

2ft. 0 ♦ft. 5, -3. ft rdc 

0% 

♦28 Tdc LGC Operate 

28.0*1 rdc 

0% 

X PIPA 8.G. OUT IN PH 

♦2.5*0.128V rme at If 

3% 

Y PIPA 8.G. OUT IN PH 

♦2.5*0.128V rme at If 

3% 

Z PIPA S.G. OUT IN PH 

42.5*0.128V rme at If 

3% 

IG Serro Error Total 

0.0*60 MV rme at null 

1% 

1G Serro Error IN PH 

0.0*60 MV rme at null 

2% 

IG Torque Motor Current 

0. ft AMP Max durtaf aay 
fine Allfs Torque 

0% 

IQ Torque Motor Current 

ft. 5 AMP Max durii* any 
fine Alifn Torque 

1% 

IQ IX Reeolrer Out-Sine 

1ft. 65*0.88V rme at 4ft* 

2.5% 

IG IX Reeolrer Out-Coetne 

19.65*0.88V rme at 45* 

3.5% 

IG IX Reeolrer Out-Sine 11* 

ft. 35*0.27V rme at 11* 

2% 

MG Serro Error Total 

0.0*60 MV rme at null 

1% 

MO Serro Error IN PH 

•.0*60 MV rme at null 

2% 

MG Torque Motor Current 

ft. 6 AMP Max durti« aay 
fine Align Torque 

0% 

MG Torque Motor Current 

ft. ft AMP Max durtnf aay 
fine Align Torque 

1% 

MG IX Reeolrer Out-Stne 

1ft. 05*0.86V rme at 45* 

2.5% 

MG IX Reeolrer Out-Coetne 

19.66*0.96V rme at 45* 

2.5% 

MG IX Reeolrer Out-Stne 11* 

ft. 35*0.27V rme at 11* 

2% 

OG SerroError Total 

0.0*60 MV rme at null 

1% 

OG Serro Error IN PH 

6.0*60 MV rme at null 

2% 

OG Torque Motor Current 

ft. 9 AMP Max durtnf any 
fine Align Torque 

0% 

PH DIFF 3.2kc 

0* *10* 

2% 


28V/LGC SYNC 



sssmmssmms s ms 
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APPENDIX I (Continued) 


PfiAAM AMD/OR 


SIGNAL 

aSKALKAMg 

OIN LAB TEST 
REQUIREMENT 

sca uwcERTAnmr \% 

_ OF FULL SCALE 

GG 2170 link 5 

OG Torque Motor Current 

0.9 AMP Max during 
any fine Align Torque 

1% 


GG 2172 link 5 

OG IX Reeolver Out-Sine 

19. 6600 .98V rme at 45* 

2.5% 


GG 2173 link 5 

OG IX Reeolver Out-Coeine 

19.65*0.98V rme at 46* 

2.5% 


GG 2181 lb* 5 

OG IX Reeolver Out-Sine 11* 

6.36*0.27V rme at 11* 

2% 


GG 2219>ltak ft 

Pttob Attitude Error 

ft. 06*0.6V rme at 17* 

1% 


GG 2220 lb* 4 

IG CDU fine Error 

0.0*0.07V rme at null 

1% 


GG 2221 lb* 4 

IG CDU Conree Error 

0.0*0.68V rme at null 

1% 


GG 2249 lb* ft 

YAW Attitude Error 

i. 05*0.5V rme at 17* 

1% 


GG 2260 lb* 4 

MG CDU Pine Error 

0.0*0.07V rme at null 

1% 


GG 2261 lb* 4 

MG CDU Conroe Error 

0.0*9.68V rme at null 

1% 


GG 2279 lb* ft R 

Roll Attitude Error 

ft. 05*0.6V rme at 1711 

1% 


GG 2280 lb* 4 

OG CDU Fine Error 

0.0*0.07V rme at null 

1% 


GG 2281 lb* 4 

OG CDU Conroe Error 

0.0*0.66V rme at null 

1% 


OG 2309 lb* ft 

PI PA Temperature 

130. fthft feWJmrate 

1% 


jSG 2301 lb* 4 

DUG Temperature 

13ft*ff.S*P in Operate 

1% 


GG 2301 lb* ft 

DUG Temperature 

135*. rF In Operate 

1% 


GG 2302 lb* 4 

IMU Heater Current On 

28*1 vdo 

0% 


GG 2303 link 4 

IMU Blower Current On 

28*1 vdac 

0% 


GG 3304 lb* ft 

HR Shaft IX Reeolver Out- 
Sine 

19.65*0.96V rme at 46* 

2.5% 


GG 3306 lb* ft 

RR Shaft IX Reeolver Out- 
Coo ino 

19.66*0.96V rme at 46* 

2.6% 

- 

GG 3311 lb* 4 

RR Shaft CDU fine Error 

0.0*0.07V rme at mall 

1% 


GG 3312 lb* 4 

RR Shaft CDU Conroe Error 

0.0*0.66V rme at null 

1% 


GG 3321 lb* 4 

RR Trunnion CDU Fine i Error 

0.0*0.07V rme at null 

1% 


GG 3322 lb* 4 

RR Trunnion CDU Conroe . .. 
Error 

0.0*0.68V rme at null 

1%% 


GG 3324 link ft 

RR Trunnion IX Reeolver 
Out-Sine ' 

10.05*0.96V rme at 46* 

2. ft% 

i 

GG 3326 lb* 6 

RR Trunnion IX Reeolver 

Ont-Ceoino 

19.66*0.96V rme at 46* 

2.6% 


OG 4300 link 4 

LQC Temperature 

87.6*42. TF 

0% 


OG 0020 lb* 4 

PIPA Calibration Module 
Temperature 

67.5*22.6* F 

0% 


QO 0020 lb* ft 

PIPA Calibration Module 

Temperature 

67.6*22.6* F 

0% 

1 

QO Mil Itak 4 HA TmfUttOf 

Ltak 4 - MAAM Oat** ItfMl 
— Uak 1 - 4CA Oatpat MpaU 

66*26. rW 

0% 

. -• '^1 

ft 
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ADDENDUM 1 
LEM 1 


ADDITION 1: The followtnf procedure will he performed for LEM 1 only. 
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6 . 3. 16 Gyrooompasslng Test 

6.3.16.1 Insure that the IMU Operate power and LOC Operate power has been applied for a 
minimum of one hoar and that the IMU Is not in a Glmbal Look condition. 

6.3.16.1 On K-148 enter the foUewinf sequence: 

VERBS? ENTR 
00006 ENTR 

6.3.16.3 VERB 06 NOUN 61 shaU flash. 

6.3.16.4 The CRT, D8KY display shaU display Launch Aaimuth. (Launch Aaimuth shall be the 
GAEC Navigator Base Aaimuth defined by QAEC). 

6.3.16.6 If value for Row 1 is correct, pr ooss d to the next step. If value fOr Row 1 is incorrect, 
enter the following into K-14S: 

VERB 21 ENTR 

*XXXXX ENTR Correct launch aaimuth (GAEC Nay Base As) 

Verify value in Row 1 Is oorrect. 

6.3.16.6 On K-146 enter the fallowing: 

VERB 33 ENTR 

6.3.16.T VERB 06 NOUN 61 shaU flash. 

6.3.16.6 Tbs CRT, DflKY display shall display Navigation Base Aaimuth and latitude, respectively. 
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0.3.16.• If the value* for Row 1 and Row 2 are correct, proceed to Ike next step. If the values 
for Row 1 or Row 2 are Incorrect, enter the following Into K-148. 


If Row 1 Is Incorrect: VERB »1 ENTR 

aXXXXX ENTR (Correct Nav Base Aslmuth) - 

If Row 2 Is Incorrect: VERB 22 ENTR 

440.740 ENTR (Correct Site Latitude) 

Verify values for Row 1 and Row 2 are correct. 


6.3.16.10 On K-148 enter the following: 


VERB 33 
VERB 16 


ENTR 

NOUN 20 ENTR 


6.2.16.11 One hour after step 6.3.16.10 has been performed, read and reoord CRT D8KT 
display of Row l v Row 2, and Row 3. 

6 .8.16.12 Obtain and reoord the latest measured value of the follow!:* data. 

6*8.16.12.1 NBDX 

6.3.16.12.2 NBDY 

6.3.16.12.3 NBDZ 

6.3.16.12.4 AD1AZ 
6.3.16.12.8 AD6RAY 

6.3.16.12.6 GAEC NB YZ plane about Z local vertical. 

6.3.16.12.7 GAEC NB YZ plane about Y local vertical, . 

6 . 3.16.13 Calculate the vertical and east IRIG coefficient drift contribution to aslmuth error 
(OVert). 


a. Drift (vert) - NBDZ+ADIAZ - ______ mare 

b. Drift (east) « NBDX sin C< +NBDY sin ((<4 30) 4 ADflRAY sin (£<4 30) 

Where ■ Launch Aslmuth 

e. O vert ■ i^65a » XT2 b * d egrees 

3600 


t) 
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6.3.16.14 Algebraically i ndtHct 4 (vert) from the Row 1 D8KY display recorded is 6.3.16.11. 
The resultant azimuth error shall he 000.00*000.67 degrees. 

6.3.16.16 Algebraically subtract the value recorded in 6.3.16.12.6 from the Row 3 D6KY display 
recorded in 6.3.16.11. The resultant vertical error about Z local vertical shall be 000.00*000.06 
degrees. 


6.3.16.16 Algebraically subtract the value recorded la 6.3.16.12.7 from the Row 2 D6KY display 
recorded in 6.3.16.11. The resultant vertical error about Y local vertical shall be 000.00*000.06 

degrees. 


6.3.16.17 Two hours after 6.3.16.10 has been'performed, read and record CRT D6KY display 
of Row 1, Row 2, and Row 3. 

6.3.16.18 The CRT D6KY display of Row 1 shall be within 000.06 degrees of the value recorded 
in 6.3.16.11. The CRT D6KY display of Row 2 and Row 3 shall be within 000.03 degrees of the 
respective values recorded in 6.3.16.11. 

6.3.16.13 On K-14S enter the following: 


VERB 36 

ENTR 

VERB 40 

NOUN 20 ENTR 

400000 

ENTR 

400000 

ENTR 

400000 

ENTR 
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ADDENDUM 1 
LEM 1 

Addition 2: Perform LEM 1 Inst In accordance with tho following Flewgram. . 

Addition): Plnoo n note after paragraph 6.3.1.6.2. 

NOTE: Before performing the following step tenure that the ATCA switch on LEM Panel if 
and the ATCA/PGNC8 switch on Panel 11 are In the off position. 
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S. APPLICABLE DOCUMENTS 


3,1 Document Number 


8 ubiect 


LIB-540-10001 
LID-340-10000 

LID-340-10010 
LID-280-10004 
LID-390-10001 
LID-540-10001 
IIS-510-10001 

IIS-520-10001 
LI8-S50-10002 
LIS-370-10007 
LI8-870-10003 
US-870-10004 
LIS-390-10002 

LID-410-10002 

LID-410-10003 


LEM-PGN8 Functional Interface 
ICD-PGNS (LGC-CDU-PSA and Big. 

Cond.) Instl. 

ICD-LEM D6KY Installation 
ICD-IMU-AOT-NVB-PTA Installation 
ICD-LEM Wiring Electrical Interface for PGN8 
ICD-LEM-PGNS Functional Interface Flow Diagram 
Thermodynamic; Requirements of Guidance ft Navigation 
Equipment - GAEC 
LEM Design Environment 

LEM-PGN8 Lateral and Forward Velocity Interface 
LEM PGNS 800 CPS Power Electrical Interface 
LEM-PGNS Measurement Interface 
LEM-LGC Electrical Interface 
Guidance and Navigation Prime Power Requirements 
and Characteristics 
ICTC System Interface 
PSA Adapter Module Interface 


? PSr6015000 . . , v ..,, Master End Item Specification Product 

Configuration and Aooeptanoe Test Requirement 
, ; f r . JPGNCS Spacecraft Equipment 


3.2 The following addendums are applicable to this document: 


3.2.1 Addendum I 


LEM 1 
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5.2.2 The PSA, CDU, and PTA cold plates shall be provided with coolant as per ICD 
LIS-510-10001. 

5.3 TEST EQUIPMENT TOLERANCES 

5.3.1 Measurement and tolerance specifications stated herein are basic GIN system perform¬ 
ance specifications. Calibration data must be supplied to the Acceptance Checkout Equipment 
(ACE) for the Power and Servo Assembly Adapter Module (PSAAM) and Signal Conditioner 
Assembly (SCA) performance. Final tolerances must include PSAAM and 6CA stability, 
uncertainties. All uncertainties due to instrumentation shall be root sum squared with the 
basic GIN tolerances to yield an acceptable tolerance for use when testing the GIN system 

in the spacecraft. 

5.3.2 In the event of a conflict between requirements, the following order of precedence 
shall apply. The contractor shall also notify AC Electronics Site Manager of the conflict. 

a. The contract 

b. This specification 

o. Documents referenced in this specification 

5.4 TEST SEQUENCE - 

5.4.1 The test sequence shall normally follow the flow gram in Figure 1. Any test subse¬ 
quent to Temperature Control Verification Section 6.3.4 may be conducted providing the 
General Turn On Procedure 6.2.4 is followed. 

5.5 The generation of a noise alarm indication, as evidenced by one or more Noise Peak 
Event lamps becoming lighted shall be cause for immediate determination of effects on the 
GIN system test in progress. In the event of detrimental effects on the system test a 
troubleshooting routine shall be entered to determine the cause of the alarm. Testing shall 
continue only after demonstrating that the cause of the noise alarm has been located and 
that remedial action has been or will be taken, or that the transient or noise causing the 
alarm has no detrimental effect on the GIN System or test in progress. 

5.6 TEST FAILURE CRITERIA 

5.6.1 DUG and PIPA data (See paragraph 6.3.9) 

6 .6.1.1 If Di, D 2 , or Ds exceeds its maximum value for any PIPA or DUG, that PIPA or 
DUG shall be retested in the following sequence. 



6 
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If D lf D 2 , and Dg are within tolerance after the reteat sequence is completed, the original 
out-of-tolerance terms calculated in paragraph 6.3.9.70.4 shall be exonerated. 

5 .6.1.2 Failure to be within the maximum values of Dj, D 2 » and D s after the retest sequence 
of 5.6.1.1 shall constitute a failure of the assembly. 

5.6.2 Failure of the G&N System to pass any examination or test specified herein shall 
tentatively classify the G&N System as non-conforming. Normal test sequence may be con¬ 
tinued upon determination of the cause of the nonconformance or at the discretion of the G&N 
contractor test team if it is determined that such action is not detrimental to the G&N System . 
or other Interfacing subsystems. All nonconformances shall be investigated and oleared by 
waivers (F.N.N.), correction of specification, or hardware replacement and retest. The 
suspected malfunctioned hardware shall be removed and returned to the laboratory where the 
malfunction shall be verified. Only after malfunction verification shall a flight certified 
replaceable element be installed in the G&N System. 

5.7 Retest subsequent to replacement of a malfunctioned assembly with that of a flight 
certified assembly shall be at the discretion of NASA Engineering. Table n can be used 
as a guide to determine general retest requirements. In all retest procedures, the test 
sequence of Figure 2 shall be adhered to. 

5.8 It is assumed that the Test Conductor has a working knowledge of the test equipment 
used; therefore, this procedure contains only the steps pertaining directly to the G&N com¬ 
ponents. If any questions arise concerning the test equipment, the Test Conductor should 
refer to the respective operational manuals. 

r 

5.9 Spacecraft systems other than the G&N System may be operating on* noninterfering 
basis while individual system checkout of the G&N is being conducted. 

5.10 DATA RETRIEVAL 

5.10.1 All data concerning the checkout and operation of the G&N System as monitored via 
ACE, shall be recorded on the data sheets associated with their corresponding test. Out of 
tolerance reading shall be recorded and flagged by appropriate signals. 


7 
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6 .3.1.8 The following switches and/or circuit breakers shall be closed to energize the 
indicated buses. 



NOMENCLATURE 

IDENTIFICATION 

Panel 14 

BAT 5 NORMAL FEED 

4S10 

Panel 14 

BAT 6 NORMAL FEED 

4S11 

Panel 16 

X LUNAR BUS TIE 

4CB5 

Panel 16 

BAT 1-4-6 FEED TIE 

4CB17 

Panel 16 

BAT 1-8-5 FEED TIE 

4CB25 

Panel 16 

ASC ECA 

4CB14 

Panel 16 

ASC ECA CONT. 

6CB7 

Panel 16 

DC BU8 VOLT 

4CB21 

Panel 16 

DISP. 

4CB16 

Panel 11 

X LUNAR BUS TIE 

4CB4 

Panel 11 

BAT 1-4-6 FEED TIE 

4CB18 

Panel 11 

BAT 2-3-5 FEED TIE 

4CB26 

Panel 11 

A8C ECA 

4CB15 

Panel 11 

ASC ECA CONT. 

4CB6 

Panel 11 

DC BU8 VOLT 

4CB22 

Panel 16 

INV. NO. 1 

4CB13 

Panel 14 

AC PWR to INV 2 Position 

4814 

Panel 11 

AC BUS FEED TTE 

4CB24 

Panel 11 

AC BUS VOLT 

4CB27 


6 .3.1.4 IMU Standby Power Turn On 


6.3.1.4.1 Turn on Event Recorder it a speed of .1 mm/sec. ( D/100 mm/aec.). 

6 .3.1.4.3 Press in +28VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11. 
Record time. 

6.3.1.4.3 Verify on event reoorder that +28 VDC IMU STANDBY power discrete (GG1518) 
Ison. On CRT, 4-18Y IMU STANDBY Bun (GG 1518) shall indicate between 14. A nnd 33. A., 


6.3.1.4.4 On CRT, the 28V 3200 CPS SUPPLY (GG 1331) shall indicate between 28.04 
and 29.16 VRMS. Record this value. 

6 .3.1.4.5 The PIP A TEMP displayed on CRT, shall be monitored periodically for one 
hour to ensure that the PIP A Temperature' Control circuitry is operating to maintain a 
temperature of 130+5.0 DEG F. 1002366); One-hour after performing step 6.3.1.4.2 
record PIP A TEMP. 


u 
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6.3. 1.5 Computer Power Turn On 

6 .3.1.5.1 Press in +28VDC LGC OPERATE circuit breaker #fcLEMCabin Panel IX 


6 .3.1.5.2 Depress STBY pushbutton en D8KY for three seconds and verify 8TBY light 
on DSKY is OFF. 

6.3.1.5.3 On CRT, 428V LOC Operate Bus (GG1520) shall indicate between :24.5 and 

33.5;. Ignore computer alarm indications. Verify on event *eoorder that +28V i/jc OP'-T. 
(GG !623iX) discrete is OH. :Using DSKY, enter VERB 36 ENTR then press RSET. All Com¬ 
puter alarms shall clear. 

6.3.1.6.4 On CRT, the +14VDC LGC SUPPLY (GG 1020) shall indicate between 13.6 and 
14.4VDC. Record this value. 

6.3.1.6.5 On CRT, the 44 VDC LGC SUPPLY (GG 1030) shall indicate between 3.6 and. 1 
4.2 VDC. Record this value. 

6 .3.1.6 LGC Operational Tests 

6.3.1.6.1 DSKY Check * 


6.3.1.6.1.1 Initiate the DSKY check by entering in the DSKY: 


Press ERROR RESET 

VERD67 ENYEHWG1S EHTJE (stearwraiahle memory) 

VERB 21 NOUN 27 ENTR 
00011 ENTR 

6.3.1.6.1.2 All the electroluminescent elements (PROG, VERB, NOU^and Row 1, Row 2, 
Row 3) shall display the decimal number (2). 'including tb* 2?**’ eitfhof tkelbllowti% shall be 
displayed for approximately 5 seconds. 


b. 

o. 

d. 

e. 

f. 

g. 

h. 

i. 

J. 

k. 


9»s 

8 's 

7's 

6*s 

5's 

4*s 

3»s 

2 's 


l's 

0 's 

Minus signs in Row l.^Dn eonearSently for 5 
ROW 2, ROW 3 I 

VERB-NOUN Flashing f 
COMP ACTY J . 
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o. Plus signs In ROWS 1, 2, and 

p. VERB-NOUN Flashing 

q. COMP ACTY 

r. OOMP ACTY - On for 5 seoonds then D8KY blanks. 

6 .3.1.6.1.3 The D6KY pushbuttons shall be checked by entering; 

VERB 25 NOUN 01 ENTR 
01740 ENTR 
44)0123 ENTR 
-00456 ENTR 

-00789 DO NOT press ENTR 

The DSKY shall display 44)0123 in Row 1, -00456 in Row 2, m Ml -00739 in Row 3. Press 
CLR pushbutton three tones es CSKYw-O b se rts ttafr Rowl, Row 2, and Row 3 are blank. 

6.3.1.6.2 Lamp Test 

6.3.1.6.2.1 Initiate the Lamp Ttest by enteric in the DSKY: 

VERB 35 ENTR « 




On concurrently for 5 seconds 



6 .3.1.6.8.2 The following DSKY displays shall illuminate for approximately 5 seconcte.. 

a. 

b. 

c. 

d. 

e. 

f. 
g- 
h. 

1 . 

J’ 
k. 

L 


6 .3.1.6.3 Uplink Check 

6.3.1.6.3.1 On K-START 148; set LOAD/INHIBIT switch to LOAD, set TAPE/KEY switch 
to KEY, then enter the following: 

ERROR RESET 

VERB 25 NOUN 01 ENTR 

02400 ENTR 

44)1234 ENTR 

-66789 ENTR 

44)0000 ENTR 


UP UNK ACTY 4 

NO ATT 

8 TBY 

KEY REL 

TEMP 

GIMBAL LOCK 
PROG 
RESTART 
TRACKER 

OPR ERROR Flashing 
VERB-NOUN Flashing 
Plus 88888 in Row 1, 
Row 2, and Row 3 




> On concurrently for approximately 5 seconds. 


j 
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6.3.3 IMU OPERATE POWER ON TESTS 


NOTE: Perform the following DSKY entries before continuing: 


a. 

VERB 25 NOUN 01 

ENTR 

b. 

03770 

ENTR SET LOC 

c. 

10067 

ENTR CC8 NEW JOB 

d. 

04317 

ENTR TC CHANG 1 

e. 

01770 

ENTR TC ACTLITON 

f. 

VERB 25 NOUN 26 

ENTR CALL PRIO/DELAY 

g* 

01000 

ENTR 01 PRIORITY 

h. 

01770 

ENTR RELATIVE E-MEM 

i. 

00007 

ENTR BANK ADD 

J. 

VERB 30 

ENTR REQ EXEC. 



, CAUTION 

Prior to application of IMU OPERATE power in step 6.3.3.1.4, LGC OPERATE and IMU 
STANDBY power must have been applied to the G&N System continuously for a minimum of two 

hours. 

The only exception is when the requirements of step 6.2.4.10 are met and this does not 

apply for the initial application of IMU OPERATE power. 

6.3.3.1 

Verification of Power Turn-On 

6.3.3.1, 

, 1 Set up analog recorder to monitor the following signals: 


SIGNAL NO. ' 

SIGNAL NAME 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2106 

IG Servo Error Total 

0 . 

GG2166 

OG Servo Error Total 

d. 

GG2112 

IG IX Resolver Sine 

e. 

GG2172 

OG IX Resolver Sine 

f. 

GG2142 

MG IX Resolver Sine 

g. 

GG1201 

IMU 28V 1% 800 ops 

h. 

SPARE 


6.3.3.1 

. 2 Start analog recorder 

to a chart speed of 5 mm/sec. Start event recorder at a 


chart speed of 1 mm/sec. 

6.3.3.1.3 On CRT, monitor +120 VDC PIPA SUPPLY (GG1040) and IMU gimbal angles. 

6.3.3.1.4 Press in +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. Recordtime. 

6.3.3.1.5 Verify on analog recorder that the oscillations of the resolver sine signals (GG2112, 
GG2172, and GG2142) are not sustained and that the signals damp out within 15 seconds. If they 
don't, remove IMU OPERATE power as soon as possible. 

6.3.3.1.6 On the CRT, verify absenoe of+120 VDC PIPA SUPPLY voltage for 90±10 seconds after 
step 6.3.3.1.4 is initiated. Verify that this voltage is between 114 and 126 after 100 seconds from 
step 6.3.3.1.4. 


6.3.3.1.7 On event recorder verify the following: 

LGC WARNING is OFF (GG9001) 

ESS WARNING is OFF (GG9002) 

PGNCS CAUTION is OFF (GG9003) 
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6.3.3.1.8 On CRT, verify all IMU gimbal angles indicate between 358 and 002. 

6 .3.3.1.9 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
♦00000 ENTR 
+00000 ENTR 
+00000 ENTR 

6 .3.4 Temperature Control Verification 

6 .3.4.1 When 15 minutes have elapsed from the time of IMU OPERATE power turn-on 
record PEP A TEMP (GG2300). The measured temperature shall be within 0.5* of P1PA TEMP 
measured in 6.3.1.4.5. 

6 .3.4.2 When 30 minutes have elapsed from the time of IMU OPERATE power turn-on 
reoord DUG TEMP (GG2301). 

6 . 3.4.3 When 1 hour has elapsed from the time of IMU OPERATE power turn-on, 
monitor PIP A TEMP (GG2300) and IRIG TEMP (GG2301) on the CRT. Monitor and reoord 
temperature readings every 5 minutes for 30 minutes. Verify that each reading does not 
deviate from the average value of each signal by more than 0.1*F. 

6.3.4.4 The FIFA tamp shall be 1303 <*ltl? IF. TbdIWGTEMinOmllhe 185 <*3*9* J*anft 

Within MT of ttw PIPA TEMP*!, *: l: A ^ : ?o. „ (± . c) e 1 '.,;. I h . :* • 

BiiJUl (•- •• - . 

6.3.4.8 Urn PIPA TEMP recorded in step 6.3.4.4 shall be within 1.0*F of the temperature 
recorded in step 6.3.1.4.5 and wlthin O.5* of the temperature recorded in 6.3.4.1. 

6.S.4.6 The DUG TEMP recorde d Instep. 6. 3. 4.4 shall be *fihln.6.l*r of tfcntnpSewtare 
recorded In step 6.3.4.I. 

6.3.5 PGNCS Power Supply Tests , ’ 

6 .3.5.1 From the CRT, oonflrm power supply voltages (or temperatures) are as specified 
and reoord values observed. 

6 .3.5.3 The PIPA Calibration Module Temperature (GG6020) shall be between +45 and +90 
DEG F. 

6 .3.5.3 The PSA Temperature (GG6021> shall be between +60 and +110 DEG F. 

6 .3.5.4 The LGC Temperature (GG4300) shall be between +45 and +130 DEG. F. 

6 .3.5.5 The +28 VDC IMU OPERATE BUS (GG1500) shall be between 24.6 and 33.5 VDC. 


13 



APOLLO GAN Specification 
ND1002323 REV D 

6.3.7* 12.2 Read and record the CRT DSKY Row 1, 2 t and 3 indications. The indication shall 
be between 00012 and 00016. 

6.3.7.12.3 On K-148 insert VERB 33 ENTR. In approximately 30 seconds VERB 06 and NOUN 
66 is displayed flashing. Repeat 6.3. 7.12.2. The GIMBAL LOCK lamp on DSKY shall not be 
lighted. 

6 .3.7.12.4 On K-148 insert VERB 33 ENTR. In approximately 30 seconds VERB 06 and NOUN 
66 is displayed flashing. Repeat 6.3. 7.12.2. The GIMBAL LOCK lamp on the DSKY shall not 
be lighted. 

6.3.7.13 Command Accuracy 315* • 

6.3.7.13.1 On K-148 insert VERB 33 ENTR. In approximately 20 seconds VERB 33 NOUN 20 
will be displayed flashing. 

6.3.7.13.2 Read and record CRT indication of IMU gimbal angles. The indications shall be 
3154001 degrees. 

6.3.7.13.3 Read and record the CRT DSKY rows 1, 2. and 3 indications. The indications shall 
be +315400007. 

6.3.6.14 CDU Repeating Accuracy 315* 

6.3.7.14.1 On K-148 press ENTR. In approximately 90 seconds VERB 05 NOUN 30 is dis¬ 
played flashing. 

6.3.7.14.2 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications shall 
be between 77774 and 00003. 

6.3.7.15 -Gimbal Lock Test 

6.3.7.15.1 On K-148 Press VERB 33 ENTR. In approximately 20 seconds VERB 33, NOUN 
22 is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6.3.7.15. 2 On K-148 Press ENTR. In approximately 20 seconds VERB 33 NOUN 23 will be 
displayed flashing.' 

6.3.7.15.3 Read and reoord the CRT DSKY rows 1, 2, and 3 indications. The indications 
shall be 

Row 1 22500400007 

Row 2 22500400007 
Row 3 00000400007 

6.3.7.16 CDU Repeating Accuracy 225* 

6.3.7.16.1 On K-148, press ENTR. In about 90 seconds, VERB 05 NOUN 30 la displayed flashing. 

6.3.7.16.2 Read and record the CRT DSKY rows 1,2, and 3 indications. The indication shall 
be between 77774 and 00003. 

6.3.7.17 On K-148 Press VERB 33 ENTR. The GIMBAL LOCK lamp shall not be lighted. 

VERB 21, NOUN 22 is displayed flashing. 
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6.3.9.6 Perform the following calculations: 

a. BBBBB x 5. 12 • CCCC. C (Contents (hrs) of high order scalar register) 

3600 

b. 23.3 - CCCC. C * DDDD. D hours. 

c. DDDD. D + present time of day * time of day at which high order scalar register 
will overflow. 

6.8.9.7 If the time of day is within 12 minutes of that calculated in 6.3.9.6. c when about 
to perform any of the following paragraphs, wait until that time calculated in 6.3.9.6. c has 
passed and proceed. 

Paragraph 

6.3.9.15 
6.3.9.22 
6.3.9.30 
6.3.9.36 
6.3.9.43 
6 .3.9.48 

6.3.9.8 On K-148 miter the following sequence: 

VERB 01 NOUN 01 ENTR • ’ 

00370 * ENTR 

Record contents of CRT D6KY Row 1 XXXXY 

VERB 21 NOUN 01 , ENTR , 

00370 * ENTR 

XXXXY* ENTR 

Where Y' is obtained from Table la. 

VERB 57 ENTR 

00001 ENTR 

VERB 06 NOUN 61 shall flash 

6.3.9.9 On the CRT, DSKY display verify Rl (Navigation Base Azimuth) R2 (Site 
Latitude) are correct. 

6.3.9.10 If values for Rl and R2 are correct, proceed to next step. 

If values for Rl and R2 are incorrect, enter the following sequence K-148. 

VERB 24 ENTR 

**xx.xx ENTR (Correct navigation base azimuth a0.50 deg) 

+40.748 ENTR (Correct site latitude) 

Verify values in Rl and R2 are correct. 

6.3.9.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 
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DATA SHEET 


■■——mi mm 11 ————i 


■EISHSi 

line c - line f - ( ) —. — 

(-NBDX+ADIAX) - (-NBDX) 

Transfer result to line al. 

ADIAX 

' 

■ 

line h - line a • ( )-. -- 

(+NBDY+ADSRAY) - (4NBDY) 

Transfer result to ai. 

ADSRAY 

meru 

line j - line c - ( )-—. — 
ff NBDZ+ADIA Z) - (NBDZ) 

ADKZ" 

meru 

(jine m - line yXl. 414 • ( ) — 

[(-NBDX 4 • 707 AD6RAX) - (-NBDXJJ X 1.414 

Transfer result to line ak. 

AD6RAX 

meru 

(line 0+line c) XI.414-( )— 

(-NBDZ + . 707 ADSRAZ 4 NBDZ) XI. 414 

Transfer result to line ai. 

ADSRAZ 

meru 

(line p - . 707 line a - . 707 line f +. 5 line q -. 5 line t) 

X2--.— 

C.707 (NBDY-NBDX) +. 6 (ADIAY-ADIAX) 4 . 5 AD6RAX 
-.707 (-NBDX) -.707 NBDY4.5 AD1AX-.5 ADSRAlO X2 

ADIAY 

meru 

line h - line dm ( \ 

PTPA X2G _ 

cm/seep 


PIPA Y2G _ 

cm/sec 2 

line a - line i - l 1 

PIPA Z2G _ 


1960.62 7 line w x 1 cm/aec/pulae - 

Subtract L. 000000 from this ralue,. multiply x 16& and transfer 
results to line ao. 

X PIPA S. F. 

em/sec/ 

pulse 

1960.52 7 line x X 1 cm/sec/pulae ■ . " 

Subtract 1. DOOODOJeom this ratae,, multiply x lOfiand transfer 

results to line ap. 

Y PIPA S. F. 

cm/sec/ 

pulse 

I960. 52 4 line y XI em/sec/pulae - 

from this value* multiply x 10* and transfer 

Z PIPA S.F. 

cm/sec/ 

pulse 

1/2 (line b 4 line d) - ( ) — 

Transfer results to line ar _ 

X PIPA Bias 

cm/sec 2 

1/2 (line k 4 line 1 ) - ( ) — 

Transfer results to line as 

Y PIPA Bias 

cm/sec 2 

1/2 (line g + line l) - ( ) - 

Transfer result, to line at_ 

Z PIPA Bias 

cm/sec 2 


"L 
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TABLE I 



(*l) 


PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED 

VALUE 

MAX 

VALUE 

REJ 

ACC 

NBDY 

meru 

-15 


+15 



NBDZ 

meru 

-15 


+15 



NBDX 

meru 

-15 

* 

+15 



ADSRAY 

meru 

-40 


+40 



ADSRAZ 

meru 

-40 


+40 



ADSRAX 

meru 

-40 


+40 



ADIAX 

meru 

-100 


+100 



ADIAZ 

meru 

-100 


+100 



ADIAY 

meru 

-100 


+100 



X PIPA S. F. error 
from line z 

PPM 

-1900 


+1900 



Y PIPA S. F. error 
from line aa 

PPM 

-1900 


*1900 



Z PIPA S. F. error 
from line ab 

PPM 

-1900 


+1900 



X PIPA Bias 
from line ac 

om/aeo 2 

-3.1 


+3.1 



Y PIPA Bias 
from line ad 

cm/sec2 

-3. 1 


~ +».l * 



Z PIPA Bias 
from line ae 

cm/sec 2 

-3.1 


+3.1 

i 
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6.3.12.4 Test Analyaia 

6 .3.12.4.1 Remove the strip charts from analog recorders 

6 .3.12.4.2 Examine each trace carefully to detect any sharp discontinuities of the traces. 
Disregard all transients less than 0.5 second (5 mm) on any Torque Motor Current signal. 
Disregard all transients less than 0.2 second (2 mm) on any CDU Fine Error signal. 

6.3.12.4.3 No Torque Motor Current signal on (GG2140, GG2170, GG2110) shall ever exceed 
(0.125) amp. Sensitivity on recorder Is 20 m a/divisionior GG2110, GG2140 and 36 ma/division for 
GG2170. 

6 .3.12.4.4 No CDU Fine Error on (GG2220, GG2280, GG2250) shall ever exceed (. 070) volts. 
Sensitivity on recorder is 30 mv/divtaion. 

6.3.13 Stabilization Loop Step Response Test 

6.3.13.1 IG Response Test 

6.3.13.1.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

-►00000 ENTR 

•►00000 ENTR 

+00000 ENTR 

6.3.13.1.2 On CRT, vsrity Id MG, and OG gimbal angles are between 358 and 002. 

6.3.13.1.3 Set up analog recorder to monitor the following: 


MEAS NO. 

SIGNAL NAME 

a. GG2110 

IG Torque Motor Current 

b. GG2106 TO 

10 Servo Error Total 

c. GG2107 

IG Servo Error In Phase 

d. GG2112 

IG IX resolver Sine 

e. GG2113 

IG IX Resolver Cosine 

f. GG2220 

IG CDU Fine Error 

g. GG1201 

D4U 28V 1 PCT 800 CPS 


6.3.13.1.4 On K-148 initiate FINE ALIGN by entering the following sequence: 

VERB 42 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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APPENDIX I 



MEASUREMENT TOLERANCES 

GAN LAB TEST 

PSAAM AND/OR 

8 CA UNCERTAINTY 1% 

SIGNAL 

gWAL NAME 

BEOTPUSMSKT 

OF FULL SCALE 

GO leto link 4* 

♦14 vdc LGC Supply 

14. (HO. 4 vdc 

0 % 

GG 1030 link 4 

♦4 vdc LGC Supply 

4.040.2 vdc : 

0 % 

GG 1040 Hide 5** 

♦120 vdc PIPA Supply > 

12046.0 vdc 

1 % 

GG 1070 link 4 

♦4 vdc CDU Supply 

4.040.2 vdc 

0 % 

GG 1100 Hide 4 

-26 vdc Supply . 

-27.5*6.0 vdc 

0 % 

GG 1110 link 5 

2.5 vdc Telemetry Bias 

No. 1 

2.5*0.1 vdc 

0 % 

GG 1201 Hide 5 

IMU 28V 800 epa 1% 

2840 .56V rms 

1 % 

GG 1202 link 4 

IMU 28V 800 epe 5% 

2841.4V rms 

1.5% 

GG 1208 link 4 

IMU 28V 800 epe 5% 

2842.1V rms 

1.5% 

GG 1331 link 5 

3.2 kc 28V Supply 1% 

28.640.56V rms 

1% 

GG 1500 link 4 

♦28 vdc IMU Oper BUS 

28.0 -3.5, +5.5 vdc 

0 % 

GG 1510 Hide 4 

♦28 vdc IMU STBY BUSi 

28.0-3.5, +5.5 vdc 

0 % 

GG 1513X link 5 

♦28 vdc IMU 8TBY/OFF. 

28.041 vdc 

0 % 

GG 1520 link 4 

♦28 vdc LGC Oper BUS*. 

28.0 +4.5, -3.5 vdc 

0 % 

GG 1523X link 5 

♦28 vdc LGC Operate 

28.041 vdc 

0 % 

GG 2001 link 5 

X PIPA S. G. OUT IN PH . 

♦2.540.128V rms at lg 

3% 

GG 2021 link 5 

Y PIPA S.G. OUT IN PH 

♦2.540.128V rms at lg 

3% 

GG 2041 link 6 

Z PIPA 8. G. OUT IN PH 

42.540.128V rms at lg 

3% 

GG 2106 Hide 4 

IG Servo Error Total 

0.0460 MV rms at null 

1 % 

GG 2107 link 5 

IG Servo Error IN PH 

0.0460 MV rms at null 

2 % 

GG 2110 link 4 

IG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

0 % 

GG 2110 link 6 

IG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

1 % 

GG 2112 link 5 

IG IX Resolver Out-Sine 

19.6540.98V rms at 45* 

2.5% 

GG 2113 link 5 

IG IX Resolver Out-Cosine 

19.6540.98V rms at 45* 

2.5% 

GG 2121 link 6 

IG IX Resolver Out-Sine 11* 

5.3540.27V rms at 11* 

2 % 

GG 2136 link 4 

MG Servo Error Total 

0.0460 MV rms at null 

1 % 

GG 2137 link 5 

MG Servo Error IN PH 

0.0460 MV rms at null 

2 % 

GG 2140 link 4 

MG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

0 % 

GG 2140 link 5 

MG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

1 % 

GG 2142 link 5 

MG IX Resolver Out-Sfae 

19.6540.98V rms at 45* 

2.5% 

GG 2143 link 5 

MG IX Resolver Out-Cosine 

19.6540.98V rms at 45* 

2.5% 

GG 2151 link 5 

MG IX Resolver Out-Sine 11* 

5.3540.27V rms at 11* 

2 % 

GG 2166 link 4 

OG Servo Error Total 

0.0460 MV rms at null 

1 % 

GG 2167 link 5 

OG Servo Error IN PH 

0.0460 MV rms at null 

2 % 

GG 2170 link 4 

OG Torque Motor Current 

0.9 AMP Max during any 
fine Align Torque 

0 % 

NG 1336 link 4 

PH DIFF 3.2ko 

28V/LGC SYNC 

<T 410* 

3% 
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ADDENDUM 1 
LEM 1 

Addition 2: Perform LEM 1 teat in aocordanoe with the following Flowgram. 
Addition 3: Place a note after paragraph 6.3.1.6.2. 

NOTE: If the LMP Interlock CB is energized insure that the ATCA switch on LEM 
Panel 16 and the ATCA/PGNCS switch on Panel 11 are in the off position 
before performing the following steps. 
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3. APPLICABLE DOCUMENTS 

Subject 

LEM-PGN8 Functional Interface 
ICD-PGNS (LGO-GDU-PSA and Sig. 

Cond.) Instl. 

ICD-LEM D6KY Installation 
ICD-IMU-AOT-NVB-P TA Installation 
ICD-LEM Wiring Electrical Interface for PGNS 
ICD-LEM-PGNS Functional Interface Flow Diagram 
Thermodynamic Requirements of Guidance ft Navigation 
Equipment - GAEC 
LEM Design Environment 

LEM-PGN8 Lateral and Forward Velocity Interface 
LEM PGNS 800 CPS Power Electrical Interface 
LEM-PGN8 Measurement Interface 
LEM-LGC Electrical Interface 
Guidance and Navigation Prime Power Requirements 
and Characteristics 
LID-410-10002 ICTC System Interface 

LID-410-10003 PSA Adapter Module Interface 

PS 6015000 ^ Master End Item Specification Product 

Configuration and Aooeptanoe Teat Requirement 
. . w I PGNCS Spacecraft Equipment 

3.2 The following addendima are applicable to this document: 

3.2.1 Addendum I LEM 1 

3.2.2 Addendum n Aurora 85 

3.2.3 Addendum m RR Interface LTA-8 (MSC) - LEM 2 ft Subsequent 


3.1 Document Number 

LIS-540-10001 
LID-340-10000 

LID-340-10010 
LID-280-10004 
LID-390-10001 
LID-540-10001 
UB-510-10001 

LIB-820-10001 

LIB-350-10002 

U8-370-10007 

LIS-370-10003 

LIS-370-10004 

LIS-390-10002 
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5. GENERAL REQUIREMENTS 

5.1 SAFETY REQUIREMENTS 

5.1.1 Operator Safety 

5.1.1. X Normal safety precautions shall be observed through the GAN post-installation 
checkout. 

5.1.2 Equipment Safety 

5.1.2.1 To preserve the operational life of the components of the GAN hardware under test, 
settings and adjustments shall be performed only when specified in the test procedure. Care 
shall be exercised in the accomplishment of all settings and adjustments to avoid excessive 
wear or damage to the equipment. All precautionary measures stated throughout the test 
procedures shall be strictly adhered to. 

5.1.2.2 Prior to the electrical connection of the GAN System to the spacecraft harness, a 
complete verification of spacecraft power, including both voltage polarity as well as magni¬ 
tude, shall be completed to preclude damage to the GAN due to incorrect power application. 

5.1.2.3 The connection between the Portable Temperature Controller (PTC) and 56J1 
shall be maintained unless otherwise specified. 

5.1.2.4 The temperature of the inertial components shall be maintained between the 
following limits. If these limits are exceeded, the inertial components shall be recalibrated. 

a. IRIG: 120 Deg F and 150 Deg F 

b. HP: 115 Deg F and 145 Deg F 

5.1.2.5 All personnel concerned shall thoroughly understand the Operational Requirements 
in Section 6.2 to preclude any damage to the GAN System. 

5.1.2.6 To preserve the operational life of the components of the DSKY, the monitor 
routines shall be used only when required by test procedure or trouble shooting. Such 
routines shall be terminated as quickly as possible in the test flow. Computer routines 
which cause the DSKY display to flash (either requesting data or display!^ data) shall also 
be terminated as quickly as possible. 

5.2 COOLANT REQUIREMENTS 

5.2.1 When etectrlcal power fa applied to the G*N System, th. IMU .hallbe provided with 
wster-glyool ooolanf a t «temperature of 32 to WF and a flow rata of 28-76 pounds per hour. 
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5.2.2 The PSA, CDU, and PTA cold plates shall be provided with coolant as ner ICD 
US-510-10001. 

5.3 TEST EQUIPMENT TOLERANCES 

5.3.1 Measurement and tolerance specifications stated herein are basic GAN system perform¬ 
ance specifications. Calibration data must be supplied to the Acceptance Checkout Equipment 
(ACE) for the Power and Servo Assembly Adapter Module (PSAAM) and Signal Conditioner 
Assembly (SCA) performance. Final tolerances must include PSAAM and SCA stability uncer¬ 
tainties. All uncertainties due to instrumentation shall be root sum squared with the basic GAN 
tolerances to yield an acceptable tolerance for use when testing the GAN system in the spacecraft. 

5.3.2 In the event of a conflict between requirements, the following order of precedence shall 
apply. The contractor shall also notify AC Electronics Site Manager of the conflict. 

a. The contract 

b. This specification 

c. Documents referenced in this specification 

5.4 TEST SEQUENCE 

5.4.1 The test sequence shall normally foUow the flowgram in Figure 1. Any test subsequent 
to Temperature Control Verification Section 6.3.4 may be conducted providing the General Turn 
On Procedure 6.2.4 is followed. 

5.5 The generation of a noise alarm indication, as evidenced by one or more Noise Peak Event 
lamps becoming lighted shall be cause for immediate determination of effects on the GAN system 
test in progress. In the event of detrimental effects on the system test a troubleshooting routine 
shall be entered to determine the cause of the alarm. Testing shall continue only after demon¬ 
strating that the cause of the noise alarm has been located and that remedial action has been or 
will be taken, or that the transient or noise causing the alarm has no detrimental effect on the 
GAN System or test in progress. 

5.6 TEST FAILURE CRITERIA 

5.6.1 HUG and PIPA data (See paragraph 6.3.9) 

5.6.1.1 If D lt D 2 , or D 3 exceeds its maximum value as specified in 6.3.9 for apy IRIG or PIPA, 
a retest sequence shall be initiated as indicated below: 



RETEST SEQUENCE 

The retest sequence shall be performed only for the test positions indicated 
in the table below, corresponding to the original out-of-spec parameter. In 
addition, other selected parameters shall be recalculated and qualified. 
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0.0. s. 

PARAMETER 

PERFORM 

POSITIONS 

PARAMETERS TO BE REQUALIFIED 

NBDY 

1 

NBDY 

NBDZ 

1 thru 2 

NBDZ, NBDY, X PIPA SF error, X PIPA bias 

NBDX 

1 thru 3 

NBDX, NBDZ, NBDY, X PIPA SF error, X PIPA bias, 
ADIAX 

ADS RAY 

1 thru 4 

ADSRAY, NBDX, NBDZ, NBDY, X PIPA SF error, X 
PIPA bias, ADIAX, ADIAZ, Z PIPA SF error, Z PIPA 
bias 

ADSRAZ 

1 thru 9 

ADSRAZ, ADSRAY, NBDX, NBDZ, NBDY, X PIPA SF 
error, X PIPA bias, ADIAX, ADIAZ, Z PIPA SF error, 

Z PIPA bias, ADSRAX, Y PIPA SF error, Y PIPA bias 

ADSRAX 

1 thru 7 

ADSRAX, ADSRAY, NBDX, NBDZ, NBDY, X PIPA SF 
error, X PIPA bias, ADIAX, ADIAZ, Z PIPA SF error, 

Z PIPA bias, Y PIPA SF error, Y PIPA bias 

AD1AY 

1 thru 10 

All 

AD1AZ 

1 thru 4 

ADIAZ, NBDX, NBDZ, NBDY, X PIPA SF error, X PIPA 
Wu, ADIAX, Z PIPA SF error, Z PIPA blea, ADSRAY 

ADIAX 

1 thru 3 

ADIAX, NBDX, NBDZ, NBDY, X PIPA SF error, X 

PIPA bias 

X PIPA bias 
or SF error 

1 thru 2 

X PIPA SF error, X PIPA bias, NBDZ, NBDY 

Z PIPA bias 
or SF error 

1 thru 4 

Z PIPA SF error, Z PIPA bias, ADSRAY, NBDX, NBDZ, 
NBDY, X PIPA SF error, X PIPA bias, ADIAX, ADIAZ 

Y PIPA bias 
or SF error 

1 thru 6 

Y PIPA SF error, Y PIPA bias, Z PIPA SF errorX 

PIPA bias, ADSRAY, NBDX, NBDZ, NBDY, X PIPA 

SF error, X PIPA bias, ADIAX, ADIAZ 


If D x , D 2 , and D 3 are within tolerance after the retest sequeooe Is completed, the original out- 
of-tolerance terms calculated in 6.3.9.70.4 shall bs exonerated. 
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Paraaraoh No. 

Test Title 

6.3.1 

Standby Power Ik Teat 

6.3.2 

Alarms and Interrupts Test 

6.3.3 

IMU Operate Power On Test 

6.3.4 

Temperature Control Verification 

6.3.5 

PGNCS Power Supply Test 

6.3.6 

IMU Operational Test 

6.3.7 

PGNCS Operational Test 

6.3.8 

IRIG Scale Factor Test 

6.3.9 

IMU Performance Test 

6.3.10 

LGC Voltage Margin Test 

6.3.11 

LGC Clock Frequency Test 

6.3.12 

Gimbal Friction Test 

6.3.13 

Stabilization Loop Response Test 

6.3.14 

GAN Fine Alignment Test 

6.3.15 

AOT Functional Performance Test 


GAN TESTS " 


FIGURE 1 
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5. 6 .1.2 Failure to be within the maximum values of D lt D 2 , and D a after the retest sequence 
of 5. 6 . 1.1 shall constitute a failure of the assembly. 

5.6.2 Failure of the GAN System to pass any examination or test specified herein shall ten¬ 
tatively classify the GAN System as non-conforming. Normal test sequence may be continued 
upon determination of the cause of the nonconformance or at the discretion of the GAN contractor 
test team if it is determined that such action is not detrimental to the GAN System or other 
interfacing subsystems. All nonconformances shall be investigated and cleared by waivers 
(F.N.N.), correction of specification, or hardware replacement and retest. The suspected 
malfunctioned hardware shall be removed and returned to the laboratory where the malfunction 
shall be verified. Only after malfunction verification shall a flight certified replaceable element 
be installed in the GAN System. 


5.7 Retest subsequent to replacement of a malfunctioned assembly with that of a flight certified 
assembly shall be at the discretion of NASA Engineering. Table n can be used as a guide to 
determine general retest requirements. In all retest procedures, the test sequence of Fieure 

2 shall be adhered to. e 

5 .8 It is assumed that the Test Conductor has a working knowledge of the test equipment used; 
therefore, this procedure contains only the steps pertaining directly to the GAN components. 

H any questions arise concerning the test equipment, the Test Conductor should refer to the 
respective operational manuals. 

6 .9 Spacecraft systems other than the GAN System may be operating on a noninterfering basis 
while individual system checkout of the GAN is being conducted. 

5.10 DATA RETRIEVAL 


5.10.1 All data concerning the checkout and operation of the GAN System as monitored via ACE 
shall be recorded on the data sheets associated with their corresponding test. Out of tolerance * 
reading shall be recorded and flagged by appropriate signals. 

5.10.2 During GAN system testing, all Interleaved data, Uplink Command Files and Downlink 
Data File shall be maintained (recorders On). All A/B PCM data that Is not made available to 
the ACE displays shall be verified by requesting a time history data strip out of said data for the 
time period when the test was performed. 

6 . DETAILED REQUIREMENTS 

6 .1 INITIAL TEST CONDITIONS 

6 . 1.1 The IMU shall be supplied with heater power on a continuous basis. The Portable Tem¬ 
perature Controller (Model No. 410-31058) shall be connected at all times although heater power 
may be supplied from the +28 VDC IMU STANDBY bus and monitored through ACE. 

6 . 1 .2 The IMU shall never be without heater power longer than 15 minutes. 
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6 .2.4.6 On K-148 enter the following sequence: 

ERROR RESET 

VERB 36 ENTR (fresh start) 

VERB 57 ENTR 

00015 ENTR (clear erasable memory) 

VERB 21 NOUN 27 ENTR 
77777 ENTR (LGC Self Check) 


6.2.4.7 On the CRT, verify that the 3.2 KC 28V Supply indicates between 28.04 and 29.16 
VRMS (CG 1331). 


6.2.4.8 On the CRT, verify that R1 does not display 01102 or 41102 (indicating a malfunction). 

6 .2.4.9 Wait 5 minutes then enter the following in K-148. 


a. VERB 34 ENTR 

b. VERB 21 NOUN 27 ENTR 

C. 00000 ENTR 

d. VERB 25 NOUN 01 ENTR 

e. 03770 ENTR SET LOC. • 

f. 10067 ENTR CSS NEW JOB 

g. 04317 ENTR TC CHANG 1 

h. 01770 ENTR TC ACTUTON 

i. VERB 25 NOUN 26 ENTR CALL PRIO/DELAY 

j. 01000 ENTR 01 PRIORITY 

k. 01770 ENTR RELATIVE E-MEM 

m. 00007 ENTR BANK ADD. 

n. VERB 30 ENTR REQ EXEC. 

NOTE: If a VERB 36 is performed after the above information has been entered, repeat lines 
6 .2.4.9. f through 6.2.4.9. J. 


6 .2.4.10 CAUTION : LGC OPERATE AND IMU STANDBY power must have been applied a 
minimum of two hours before energizing the IMU OPERATE circuit breaker in step 6.2.4.16 
unless all of the following conditions are met: 


IF: 1. The G6N System has previously been in Standby Mode at least two hours and 
subsequently been in Operate Mode, AND 


2. The gimbals were placed in a parked position prior to shutdown, AND 

3. The shutdown period did not exceed 5 days, AND 

4. The Spacecraft or IMU have not been moved in any way during the shutdown period. 
THEN: The two-hour standby Mode operation requirement is reduced to 15 minutes. 
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«. 2.4.22 On the CRT, scan the power supply voltages to verify their normal operation. 

(No indications flashing). 

6.2.4.23 After all the tests of 6.3 in Figure 1 have been completed, the General Turn-On 
Procedure (6.2.4) and IMU Operational Test (6.3.6) shall be completed before re-running 
any test. Otherwise, the testing sequence shall continue in accordance with Figure 2. 

6 .2. i Interruption of Power 

6 .2.5.1 IMU Operate power shall never be applied without the presence of LGC Operate 
and IMU Standby Power. 

6.2.5.2 The GAN System log book shall include the gimbal positions at time of power shut¬ 
down. If omitted, it shall be assumed that the gimbals were not parked prior to shutdown. 

The log book shall also state if any movement of the IMU or Spacecraft has taken place after 
shutdown. The times of application and removal of any bus power to the GAN System shall 
be recorded. 

6.2.5.3 After the system has been operating with IMU Operate power oa, and a power interrup- 
tidn occurs, immediate ly sat the IMU Operate powerCircuit breaker to OFF.- Whan power is 
sectored »minimum of 16 minutes .operation i* Standby Mode is required before xesumfe* IMU 
Operate twwenaUIf the power interruption was longer than IS ititnntee, the CAN System be 

run in Stancfty Mode lor a. time Interval aTleaet equal to the duration power was off befexw 
££*3 **«"> ‘“u™ b«fore applloar- 

6 .2.6 A warmup period ef at least one hour in Operate mode is required prior to performii« 
any test in which gyro or accelerometer parameters are measured, and at least 15 minutes 
prior to any test in which precision amplitude and frequency power supply checks are made. 

6.3 TEST PROCEDURES 

6 .3.1 Standby Power On Tests 

6 .3.1.1 The Portable Temperature Controller, Model No. 400-31058 shall be supplyli* 
inertial component heater power to the GAN System through oounedter 56J1 (P230). If 
alarm or fail indications are present on the PTC, they shall be cleared by depressing the 
SYSTEM RESET pushbutton on the PTC. 

6.3.1.2 Verify that spacecraft power checks, including both polarity as weU as magnitude 
on the spacecraft power connectors, have been accomplished. 
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6 .3.1.3 The following switches and/or circuit breakers shall be closed to energize the 
indicated buses. 


LOCATION 


NOMENCLATURE 


Panel 14 
Panel 14 
Panel 16 
Panel 16 
Panel 16 
Panel 16 
Panel 16 
Panel 16 
Panel 16 
Panel 11 
Panel 11 
Panel li 
Panel li 
Panel ll 
Panel 11 
Panel 16 
Panel 14 
Panel 11 
Panel ll 


BAT 5 NORMAL FEED 
BAT 6 NORMAL FEED 
X LUNAR BUS TIE 
BAT 1-4-6 FEED TIE 
BAT 2-3-6 FEED TIE 
ASC ECA 
ASC ECA CONT. 

DC BUS VOLT 
DISP. 

X LUNAR BUS TIE 
BAT 1-4-6 FEED TIE 
BAT 2-3-5 FEED TIE 
ASC ECA 
ASC ECA CONT. 

DC BUS VOLT 
INV. NO, 2 

AC PWR to INV 2 Position 
AC BUS FEED TIE 
AC BUS VOLT 


6 .3.1.4 IMU Standby Power Turn On 


IDENTIFICATION 

4510 

4511 
4CB6 
4CB17 
4CB25 
4CB14 
5CB7 
4CB21 
4CB16 
4CB4 
4CB18 
4CB26 
4CB15 
4CB6 
4CB22 
4CB13 
4814 
4CB24 
4CB27 


6 .3.1.4.1 Turn on Event Recorder at a speed of 1 -mm/sec. 

6.3.1.4.2 Press In +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11. Record 


«. 3.1.4.3 Verify on event recorder that +28 VDC IMU STANDBY power discrete (GG1513) la 
on. On CRT, +28V IMU STANDBY Bus (GG1510) shall Indicate between 24,5 .nH 33,5, 

8 .3.1.4.4 The PIPA TEMP displayed on CRT, shall be monitored periodically for one hour 
to ensure that the PIPA Temperature Control circuitry Is operating to maintain a temperature 
of 130*6.0 DEG F. (GG2300). One hour after performing step 6.3.1.4.2 record PIPA TEMP 
The PIPA temperature shall be 130.5* *1.5'F. The IRIG temperature shall be within +3.0T ’ 
of the PIPA Temperature. 

6 .3.1.5 Computer Power Turn On 

6 .3.1.5.1 Press in +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel ll, 

6 .3.1.5.2 On CRT, +28V LGC Operate Bus (GG1520) shall indicate between 24.5 and 33 5 
Ignore computer alarm Indications. Verify on event recorder that +28V LGC OP (GG1523K 
discrete Is ON. Using DSKY, enter VERB 36 ENTR then press RSET. All Computer alarms 

■hull aIaop ” 
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6.3.1.5.3 On CRT, the +14 VDC LGC SUPPLY (001020) ahaU indicate between 13,6 and 
14.4 VDC. Record this value. 


6.3.1.5.4 On CRT, the +4 VDC LGC 8UPPLY (001030) shall indicate between 3.8 end 4.3 
VDC. Record this value. 


6.3.1.5.5 On CRT the 28V 3200 CPS SUPPLY (001331) shall indicate between 38.04 and 
29.16 vrms. Record this value. 


6.3.1.6 LGC Operational Tests 

6.3.1.6.1 DSKY Check 


6.3.1.6.1.1 Initiate the DSKY check by entering in the DSKY: 
Press ERROR RESET 

VERB 57 ENTR 00015 ENTR (clear erasable memory) 
VERB 21 NOUN 27 ENTR 
00011 ENTR 


6.3.1.6.1.2 All the electroluminescent elements (PROG, VERB, NOUN, and Row 1, Row 2, 
Row 3) shall display the decimal number (9). Including the 9*s, each of the following shall be 
displayed for approximately 5 seconds. 


a. 

b. 

c. 

d. 


f. 

g. 

h. 


i. 

J. 

k. 

l. 
m. 
o. 
P. 

q. 

r. 


9*s 

8*8 

7*8 

6*8 

5»s 

4*8 

3*8 


2*8 


l»s 

0*8 


Minus signs in Row 1,1 On concurrently lor 5 seconds 
ROW 2, ROWS \ 

VERB-NOUN flashing ( 

COMP ACTY J 

Plus signs in ROWS 1, 2, and 3*1 On concurrently for 5 seconds 
VERB-NOUN Flashing > 

COMP ACTY 


I3^C 


COMP ACTY - On for 5 seconds then DSKY blanks. 


6.3.1.6.1.3 The DSKY pushbuttons shall be checked by entering: 

VERB 25 NOUN 01 ENTR 
01740 ENTR 
+00123 ENTR 
-00456 ENTR 

-00789 DO NOT press ENTR 

The DSKY shall display +00123 in Row 1, -00456 in Row 2, and -00789 in Row 3. Press 
CLR pushbutton three times on DSKY. Observe that Row 1, Row 2, and Row 3 are blank. 
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6.3.1.6.2 Lamp Test 

6.3« 1.6.2.1 Initiate the Lamp Test by entering in the DSKY: 
VERB 35 ENTR 


6.3.1.6.2.2 The following DSKY displays shall illuminate for approximately 5 seconds, 
CAUTION/WARNING panel, the following displays shall illuminate, then extinguish: 


LGC 

ISS 

PGNS 


a. UP LINK ACTY 

b. NO ATT 
O. 8TBY 

d« KEY REL flashing 
•• TEMP 
f. GIMBAL LOCK 
f. PROG 
h. RESTART 
U TRACKER 

j. OPR ERROR Flashing 

k. VERB-NOUN Flashing 

l. Plus 86868 In Row 1, 
Row 2, and Row 8 


> On concurrently for approximately 5 seconds. 


On 


6.3.1.6.8 Uplink Chock 

6.3.1.6.8.1 On K-8TART 148; set LOAD/INHIBIT switch to LOAD, set TAPE/KEY switch 
to KEY, then enter the follow!ty: 

ERROR RESET 

VERB 25 NOUN 01 ENTR 

02400 ENTR 

+01234 ENTR 

-56789 ENTR 

+00000 ENTR 

6.3.1.6.3.2 Verify the following is displayed on the DSKY. 

VERB 23 NOUN 01 
Rl + 01234 
R2 - 56789 
R3 +00000 
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6.3.1.6.4 Downlink Check 

6.3.1.6.4.1 On CRT, DSKY display, verify the followiig is displayed: 

VERB 23 NOUN 01 
Rl +01234 
R2 - 56789 
R3 + 00000 

6.3.1.6.5 LGC Self-Check 

6.3.1.6.5.1 On K-148; 

VERB 36 ENTR 

VERB 21 NOUN 27 ENTR 
77777 ENTR 

VERBIS NOUN 01 ENTR 
01366 ENTR 

6.3.1.6.5.2 On the CRT, DSKY display, verify that Rl does not display 01102 or 41102. If 
a malfunction occurs, the following is displayed: 

Rl 01102 or 41102 

R2 XXXXX c (8 FAIL) program address +1 of point of failure 
R3 XXXXX number of fails 

6.3.1.6.5.3 When R3 - 00002, stop the LGC Self Check by entering in K-148 the following: 

VERB 34 ENTR 
VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.3.1.6.6 LGC Standby Check 


6.3.1.6.6.1 On K-148 enter the following sequence: 

VERB 60 ENTR 

Verify on CRT ABL-LGC-STBY is ON 

6.3.1.6.6.2 On DSKY depress STBY pushbutton for approximately 3 seconds. 

6.3.1.6.6.3 Verify STBY status indicator lamp is ON, 

RMS 1 * 6 ‘ 6 * 4 ^ CRT ' S * 2 KC 28V (001331) is between 28.04 and 29.16V 


6.3.1.6.6.5 On DSKY depress STBY pushbutton for approximately 3 seconds to return to 
LGC OPERATE mode. 
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6.3.1.6.6.6 Verify STBY statue Indication lamp Is OFF. Press ERROR RESET pushbutton. 
Enter VERB 61 ENTR on K-148. Verify on CRT ABL-LGC-STBY Is OFF. 

6.3.1.6.7 Standby/Proceed Check 

6.3.1.6.7.1 On K-148 enter the following: 

VERB 11 NOUN 10 ENTR 
00032 ENTR 

6.3.1.6.7.2 On the DSKY press and hold the STBY pushbutton. Verify Row 1 of the DSKY 
displays 57777. 

6.3.2 Alarms and Interrupts Test 

6.3.2.1 Parity Fail Test 

6.3.2.1.1 On K-148 enter the following sequence 
VERB 21 NOUN 02 ENTR 

01600 ENTR ' 

33777 ENTR 

6.3.2.1.2 On CRT, DSKY display, verify Rl « 33777 and R3 - 01600 

6.3.2.1.3 On K-148 enter the following sequence 

VERB 25 NOUN 26 ENTR 
04000 ENTR 
01600 ENTR 
00003 ENTR 
VERB 30 ENTR 

6.3.2.1.4 Verify RESTART, and PGNCS CAUTION lamps are ON. 

6.3.2.1.5 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall clear. 

6.3.2.2 Rupt Lock-Interrupt Too Long 

6.3.2.2.1 On K-148 enter the following sequence 

VERB 24 NOUN 01 ENTR 
01600 ENTR 
30001 ENTR 
01600 ENTR 

VERB 25 NOUN 26 ENTR 
00001 ENTR 
01600 ENTR 
00003 ENTR 
VERB 31 ENTR 


20 



APOLLO GAN Specification 
ND1002323 REV OE 


6.3.2.2.2 Verify RESTART, and PGNCS CAUTION lamps are ON. 

6.3.2.2.3 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall clear. 

6.3.2.3 TC Trap Test 

6.3.2.3. X On K-148 enter the following sequence 

VERB 21 NOUN 01 ENTR 
01600 ENTR 
01600 ENTR 

VERB 25 NOUN 26 ENTR 
04000 ENTR 
01600 ENTR 
00003 ENTR 
VERB 30 ENTR 

6.3.2.3.2 Verify RESTART, and PGNGS CAUTION lamps are ON. 

6.3.2.3.S On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall clear. , , 

6.3.2.4 Nightwatchman Test 

6.3.2.4.1 On K-148 enter the following sequence 

VERB 24 NOUN 01 ENTR 
01600 ENTR 
30001 ENTR 
01600 ENTR 

VERB 25 NOUN 26 ENTR 
03400 ENTR 
01600 ENTR 
00003 ENTR 
VERB 30 ENTR 

6.3.2.4.2 Verify RESTART, and PGNCS CAUTION lamps are ON. 

6.3.2.4.3 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall clear. 
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6.3.3 IMU OPERATE POWER ON TESTS 

NOTE: Perform the following DSKY entries before continuing. If a VERB 36 is performed 
after the above information has been entered repeat lines f through j. 


a. 

VERB 25 NOUN 01 

ENTR 

b. 

03770 

ENTR SET LOC 

o. 

10067 

ENTR CCS NEW JOB 

d. 

04317 

ENTR TC CHANG 1 

e. 

01770 

ENTR TC ACTUTON 

f. 

VERB 25 NOUN 26 

ENTR CALL PRIO/DELAY 

g. 

01000 

ENTR 01 PRIORITY 

h. 

01770 

ENTR RELATIVE E-MEM 

i. 

00007 

ENTR BANK ADD 

j. 

VERB 30 

ENTR REQ EXEC. 


CAUTION 

Prior to application of IMU OPERATE power in step 6.3.3.1.4, LGC OPERATE and IMU 
STANDBY power must have been applied to the G&N System continuously for a minimum of two 
hours. The only exception is when the requirements of step 6.2.4.10 are met and this does not 
apply for the initial application of IMU OPERATE power. 

6.3.3.1 Verification of Power Turn-On 

6.3.3.1.1 Set up analog recorder to monitor the following signals: 



SIGNAL NO. 

SIGNAL NAME 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2106 

IG Servo Error Total 

c. 

GG2166 

OG Servo Error Total 

d. 

GG2112 

IG IX Resolver Sine 

e. 

GG2172 

OG IX Resolver Sine 

f. 

GG2142 

MG IX Resolver Sine 

g. 

GG1201 

IMU 28V 1% 800 cps 

h. 

SPARE 

6.3.3.1, 

, 2 Start analog recorder to a chart speed of 5 mm/sec. Start event recorder at a 


chart speed of 1 mm/sec. 


6.3.3.1.3 On CRT, monitor +120 VDC PIPA SUPPLY (GG1040) and IMU gimbal angles. 

6.3.3.1.4 Press in +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. Record time. 

6.3.3.1.4.1 Verify that the NO ATT Light on the DSKY is lighted. 

6.3.3.1.5 Verify on analog recorder that the oscillations of the resolver sine signals (GG2112, 
GG2172, and GG2142) are not sustained and that the signals damp out within 15 seconds. If thev 
don't, remove IMU OPERATE power as soon as possible. 
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6.3.8.1.6 On the CRT, verify absence of +120 VDC P1PA SUPPLY voltage for 90+10 
after step 6.3.3.1.4 is initiated. Verify that this voltage ia between 114 and 126 after 100 
seconds from step 6.3.3.1.4. 

6.3.3.1.7 On event recorder verify the following: 

LGC WARNING is OFF (GG9001) 

ISS WARNING is OFF (GG9002) 

PGNCS CAUTION is OFF (GG9003) 

6.3.3.1.7.1 On DSKY, verify that the NO ATT light to off. 

6.3.3.1.8 On CRT, verify all IMU gimbal angles indicate between 358 H 002. 

6.3.3.1.9 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

6,3.4 Temperature Control Verification 

6.3.4.1 When 15 minutes have elapsed from the time of IMU OPERATE power turn-on record 
PIPA TEMP (GG2300). The measured temperature shall be within 0.5* of PIPA TEMP measured 
in 6.3,1, 4.5. 


6.3.4.2 When 30 minutes have elapsed from the time of IMU OPERATE power turn-on record 
IRIG TEMP (GG2301). 

6.3.4.3 When 1 hour has elapsed from the time of IMU OPERATE power turn-on, monitor 
PIPA TEMP (GG2300) and IRIG TEMP (GG2301) on the CRT. Monitor and record temperature 
readings every 5 minutes for 30 minutes. Verify that each reading does not deviate from the 
average value of each signal by more than o. i*F, 

6.3.4.4 The PIPA temp shall be 130.5 (+1.5*)F. The IRIG TEMP shall be 135° (±2.5*)F. 

6.3.4.5 The PIPA TEMP recorded in step 6.3.4.4 shall be within 1.0°F of the temperature 
recorded in step 6.3.1.4.5 and within 0.5* of the temperature recorded in 6.3.4.1. 

6.3.4.6 The IRIG TEMP recorded in step 6.3.4.4 shall be within 0.5*F of the temperature 
recorded in step 6.3.4.2. 

6.3.5 PGNCS Power Supply Tests 

6.3.5.1 From the CRT, confirm power supply voltages (or temperatures) are as specified and 
record values observed. 
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6.3.5.2 The PIPA Calibration Module Temperature (GG6020) shall be between 445 and 4-90 
DEG F. 

6.3.5.3 The PSA Temperature (GG6021) shall be between 460 and +110 DEG F. 

6.3.5.4 The LGC Temperature (GG4300) shall be between 445 and +130 DEG. F. 

6.3.5.5 The +28 VDC IMU OPERATE BUS (GG1500) shall be between 24.5 and 33.5 VDC. 

6.3.5.6 The +28 VDC IMU STANDBY BUS (GG1510) shall be between 24.5 and 33.6 VDC. 

6.3.5.7 The +28 VDC LGC OPERATE BUS (GG1520) shall be between 24.5 and 33.5 VDC. 

6.3.5.8 The +120 VDC PIPA Supply (GG1040) shall be between 114 and 126 VDC. 

6.3.5.9 The -28 VDC Supply (GG1100) shall be between -21.5 and -33. S> VDC. 

The +4 VDC CDU Supply (GG1070) shall be between 3.8 and 4.2 VDC. 

The IMU 28V 800 CPS l pet Supply (GG1201) shall be between 27.44 and 28.56 VRMS. 
The IMU 28V 800 CPS 5 pet 90 PH Supply (GG1202) shall be between 26.6 and 29.4 

The IMU 28V 800 CPS 5 pet 0 PH Supply (GG1203) shall be between 25.9 and 30. IV 

The 3.2 KC 28V Supply (GG1331) shall be between 28.04 and 29.16V RMS. 

The 2.5 VDC T/M Bias (GG1110) shall be between 2.4 and 2.6 VDC. 

The +14 VDC LGC Supply (GG1020) shall be between 13.6 and 14.4 VDC. 

The +4 VDC LGC Supply (GG1030) shall be between 3.8 and 4.2 VDC. 

The phase difference between the 3.2 KC supply and LGC sync shall be 0* *10* 


6.3.5.10 

6.3.5.11 

6.3.5.12 
VRMS. 

6.3.5.13 
RMS. 

6.3.5.14 

6.3.5.15 

6.3.5.16 

6.3.5.17 

6.3.5.18 
(NG1336). 
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6.3.5.19 Record the noise levels of the following signals displayed on the CRT. 


Item No. 

Measurement No. 

Signal ] 

Requirement 

a. 

NG 1021 

14 vdc LGC Noise rms 

<0.4V rms 

b. 

NG 1031 

4 vdc LGC Noise rms 

<0.4V rms 

c. 

NG 1071 

4 vdc CDU Noise rms 

<1.0V rms 

d. 

NG 1501 

28 Vdc IMU Operate Noise rms 

<1.0V rms 

e. 

NG 1511 

28 vdc IMU Standby Noise rms 

<1.0V rms 

f. 

NG 1521 

28 vdc LGC Operate Noise rms 

<2.0V rms 


6.3.5.20 The noise peaks of the following signals are demonstrated on the event lights when 
the peaks have a rise time between 2 and 50 usee and the peak voltage exceeds 5 volts. 


Item No. 

Measurement No. 

Signal 

a. 

NG 1022 

14 vdc LGC Noise Peak 

b. 

NG 1032 

4 vdc LGC Noise Peak 

c. 

* NG 1072 

4 vdc CDU Noise Peak 

d. 

NG 1502 

28 vdc IMU Operate Noise Peak 

e. 

NG 1512 

28 vdc IMU Standby Peak 

f. 

1 NG 1522 

28 vdc LGC Operate Peak 


6.3.6 IMU OPERATIONAL TEST 

6.3.6.1 On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 indication AAAAA and the time of day. 

6.3.6.2 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
01300 ENTR 
AAAAA ENTR 
VERB 06 NOUN 02 ENTR 
01300 ENTR 

Record CRT DSKY Row 1 indication as ±BBBBB 
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6.3.6.3 Perform the following calculations 
BBBBB x 5.12 


b. 


3600 ~ CCCC. C (Contents (hrs) of high order scalar register) 

23.3 - CCCC.C- DDDD. D hours 


c. DDD.D + time of day recorded in 6.3.6.1 - time of day at which high order scalar 
register will overflow. 


6.3.6.4 If time of day is within 12 minutes of that calculated in 6.3.6.3. c when about to 
perform any of the following paragraphs, wait until that time calculated in 6.3.6.3. c has 
passed and proceed. 


6.3.6.5 In K-148 enter the following sequence: 

VERB 57 ENTR 
00004 ENTR 


6.3.«. 6 Watt 200 seconds, then verify on the CRT, that the X, Y and Z PIPA SG Output 
signals all indicate 0.0±2.5 Volts but not 0. 

6.3.6.7 Approximately 12 minutes after performing step 6.3.6.1, VERB 06 NOUN 66 shall 
flash. 

6.3.6.8 From the CRT, DSKY display, read and record R1 and R2 (local gravity whole 
and fractional respectively). The value recorded shall be between 975.0 and 985.9 cm/sec 2 . 

6.3.6.9 On K-148 enter the following sequence. 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.6.10 From the CRT, DSKY display, read and record the horizontal fractional component 
of earth rate acting on the X, Y, and Z IRIG's as displayed in R2. The value recorded shall 
be between .65750 and .85750. 

6.3.6.11 Terminate the test by enteric in K-148 the following: 

VERB 33 ENTR 

VERB 16 NOUN AO DISPLAYED 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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6.3.7 PGNCS Operational Teat 


6*3* 7.1 Start the PGNCS Operational teat by inserting the following sequence into k-148: 

VERB 57 ENTR 
00010 ENTR 

Program 07 shall be displayed 
VERB 33 NOUN 01 is displayed flashii* 

6.3.7.2 Command Accuracy 0* 

6.3.7.2.1 On K-148, press ENTR 

VERB 33 NOUN 02 is displayed flashii* 

On Event Module ISS WARNING Lamp may light 

Press ENTR - Is rUv.k .. fi.. 

VERB 33 NOUN 03 is displayed flashing 

6.3.7.2.2 Read and record the CRT indication of IMU glmbal angles. The indications shall 
be 000*001 degrees. 

6.3.7.2.3 Read and record CRT the DSKY Row 1, 2, and 3 indications. The indications shall 
be +00000400007. 

6.3.7.3 Command Accuracy 45* 

«. 3.7.3.1 On K-148, press ENTR, VERB 33 NOUN 04 is displayed Rashly after approxi¬ 
mately 20 seconds. 

6.3.7.3.2 Read and record the CRT indication of IMU gimbal angles. The indications shall 
be 045+001 degrees. 

6.3.7.3.3 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be+04500400007. 

6.3.7.4 CDU Repeating Accuracy 45* 

6.3.7.4.1 On K-148 press ENTR. In about 90 seconds VERB 05 NOUN 30 is displayed 
flashing. 

6.3.7.4.2 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be between 77774 and 00003. 

6.3.7.5 Command Accuracy 90* 

6.3.7.5.1 On K-148 Press VERB 33, ENTR. In approximately 20 seconds VERB 33 NOUN 06 
is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6.3.7.5.2 Read and record the CRT indication of IMU gimbal angles. The indications fh « ll 
be 0904001 degrees. 
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6.3.7.5.3 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indication 
shall be +09000*00007. 

6.3.7. 6 Command Accuracy 135* 

6.3.7.6.1 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 07 is 
displayed flashing. 

6.3.7.6.2 Read and record the CRT indication of IMU 'gimbal angles. The indications 
shall be 135*001 degrees. 

6.3.7.6.3 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be +13500*00007. 

6.3.7.7 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 10 is 
displayed flashing. The GIMBAL LOCK lamp on DSKY shall not be lighted. 

6.3.7.8 CDU Repeating Accuracy 135* 

6.3.7.8.1 On K-148 press ENTR pushbutton. In about 90 seconds, VERB 05 NOUN 30 is 
displayed flashing. 

6.5.7.8.2 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be between 77774 and 00003. 

6.3.7.9 * Gimbal Lock Test 

6.3.7.9.1 On K-148, Press VERB 33, ENTR. In approximately 20 seconds VERB 33 
NOUN 12 is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6.3.7.10 Command Aoouracy 225* 

6.3.7.10.1 On K-148 press ENTR. In approximately 20 seconds, VERB 33, NOUN 13 
is displayed flashing. 

6.3.7.10.2 Read and record the CRT indication of IMU gimbal angles. The indication 
shall be 225*001 degrees. 

6.3.7.10.3 Read and record CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be +225*00007. 

6.3.7.11 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 14 is 
displayed. The GIMBAL LOCK lamp shall not be lighted. 

6.3.7.12 CDU Command Rate Test 

6.3.7.12.1 On K-148 press ENTR. In approximately 30 seconds VERB 06 NOUN 66 is 
displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 
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6.3.7.12.2 Read and record the CRT DSKY Row l t 2, and 3 indieationa. The indication shall 
be between 00012 and 00016. 

6.3.7.12.3 On K-148 insert VERB 33 ENTR. In approximately 30 seconds VERB 06 and NOUN 
66 is displayed flashing. Repeat 6.3.7.12.2. The GIMBAL LOCK lamp on DSKY shall not be 
lighted. 

6.3.7.12.4 On K-148 insert VERB 33 ENTR. In approximately 30 seconds VERB 06 and NOUN 
66 is displayed flashing. Repeat 6.3.7.12.2. The GIMBAL LOCK lamp on the DSKY shall not 
be lighted. 

6.3.7.13 Command Accuracy 315* • 

6.3.7.13.1 On K-148 insert VERB 33 ENTR. In approximately 20 seconds VERB 33 NOUN 20 
will be displayed flashing. 

6.3.7.13.2 Read and record CRT indication of IMU gimbal angles. The indications shall be 
315±001 degrees. 

6.3.7.13.3 Read and record the CRT DSKY rows 1, 2. and 3 indications. The indications shall 
be +315*00007. 

6.3.6.14 CDU Repeating Accuracy 315* 

6.3.7.14.1 OnK-l46 press ENTR. In approximately 90 seconds VERB 05 NOUN 30 is dis¬ 
played flashing. 

6.3.7.14.2 Read and record the CRT DSKY Rows 1 ( 2, and 3 indications. The indications shall 
be between 77774 and 00003. 

6.3.7.15 -Gimbal Lock Test 

6.3.7.15.1 On K-148 Press VERB 33 ENTR. In approximately 20 seconds VERB 33, NOUN 
22 is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6.3.7.15.2 On K-148 Press ENTR. In approximately 20 seoonds VERB 33 NOUN 23 will be 
displayed flashing. < 

6.3.7.15.3 Read and record the CRT DSKY rows l t 2, and 3 indications. The indications 
shall be 

Row 1 22500*00007 

Row 2 22500*00007 
Row 3 00000*00007 

6.3.7.16 CDU Repeating Accuracy 225* 

6.3.7.16.1 On K-148, press ENTR. In about 90 seconds, VERB 05 NOUN 30 is displayed flashing. 

6.3.7.16.2 Read and record the CRT DSKY rows 1,2, and 3 indications. The indication shall 
be between 77774 and 00003. 

6.3.7.17 On K-148 Press VERB 33 ENTR. The GIMBAL LOCK lamp shall not be lighted. 

VERB 21, NOUN 22 is displayed flashing. 
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6.3.7.18 IMU CDU Fine Fail Test 

6.9.7. 18.1 On K a "148 insert the following sequence 

♦00100 ENTR 
400100 ENTR 
♦00100 ENTR 

On Event Module verify that ISS WARNING lamp lights. 

6.3.7.18.2 After approximately 30 seconds, VERB 01 NQUN 10 shall be displayed.. 
Verify that CRT D8KY display Row 1 indicates 33XXX or 32XXX. 

6.3.7.19 IMU CDU Coarse Fail Test 

6.3.7.19.1 On K-148 insert the following sequence 

VERB 38 ENTR 
+03750 ENTR 
♦03750 ENTR 
+03750 ENTR 

Verify that ISS WARNING lamp Event Module lights. 

6.3.7.19.2 After approximately 20 seconds, VERB 01 NOUN 10 shall be displayed. . 
Verify that CRT DSKY display of Row 1 indicates 33XXX or 32XXX. 

6.3.7.20 FDAI Linearity Test 

6.3.7.20.1 On K-148 enter VERB 33 ENTR 
VERB 33 NOUN 27 shall be displayed. 

6.3.7.20.2 On CRT verify the following: 

PITCH ATT ERROR is between +15.3 and +18.7 DEG (GG2219) 

YAW ATT ERROR is between +15.3 and +18.7 DEG (GG2249) 

ROLL ATT ERROR is between +15.3 and +18.7 DEG (GG2279) 

6.3.7.20.3 On K-148 press ENTR. 

VERB 33 NOUN 80 shall be displayed. 

6.3. 7.20.4 On CRT verify the following: 

PITCH ATT ERRORis between+14.4 and +17.6 DEG (GG2219) 

YAW ATT ERROR is between +14.4 and +17.6 DEG (GG2249J 
ROLL ATT ERROR is ^between +14.4 and +17.6 DEG (GG2279) 
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6.3.7.20.5 On K-148 press ENTR. 

VERB 33 NOUN 31 shall be displayed 

6.3.7.20.6 On CRT verify the following: 

PITCH ATT ERROR is between +05.4 and +06.6 DEG (GG2219) 
YAW ATT ERROR is between +05.4 and +06. 6 DEG (GG2249) 
ROLL ATT ERROR is between +05.4 and +06.6 DEG (GG2279) 

6.3.7.20.7 On K-148 press ENTR. 

VERB 33 NOUN 32 shall be displayed. 

6.3.7.20.8 On CRT verify the following: 

PITCH ATT ERROR is'between +00.2 and -00.2 DEG (GG2219) 
YAW ATT ERROR is between +00.2 and -00.2 DEG (GG2249) 
ROLL ATT ERROR is between +00.2 and -00.2 DEG (GG2279) 

6.3.7.20.9 On K-148 press ENTR. 

VERB 33 NOUN 33 shall be displayed. 

6.3.7.20.10 On CRT verify the following: 

PITCH ATT ERROR is between -05.4 and -06.6 DEG (GG2219) 
YAW ATT ERROR is between -05.4 and -06.6 DEG (GG2249) 
ROLL ATT ERROR is between -05.4 and -06.6 DEG (GG2279) 

6.3.7.20.11 On K-148 press ENTR. 

VERB 33 NOUN 34 shall be displayed. 

6.3.7.20.12 On CRT verify the following: 

PITCH ATT ERROR is between -14.4 and -17.6 DEG (GG2219) 
YAW ATT ERROR is between -14.4 and -17.6 DEG (GC2249) 
ROLL ATT ERROR is between -14.4 and -17.6 DEG (GG2279) 

6.3.7.20.13 On K-148 press ENTR. 

VERB 33 NOUN 35 shall be displayed. 

6.3.7.20.14 On CRT verify the following: 

PITCH ATT ERROR is between -15.3 and -18.7 DEG (GG2219) 
YAW ATT ERROR is between -15.3 and -18.7 DEG (GG2249) 
ROLL ATT ERROR is between -15.3 and -18.7 DEG (GG2279) 
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6.3.7.21 On K-148 enter VERB 36 ENTR. The proper operation of the IMU CAGE function 
(consisting of steps 6.3.7.21 thru 6.3.7.23) need be performed only once during the initial 
PGNCS Operational Test and omitted from subsequent testing of test 6.3.7. 

6.3.7.21.1 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400500 ENTR 
400500 ENTR 
400500 ENTR 

6.3.7.21.2 On the CRT, verify all IMU gimbal angles indicate between 003 and 007 DEG. 

6.3.7.21.3 On analog recorder, monitor the follow ing signals: 



SIGNAL NO. 

SIGNAL NAME 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2106 

1G Servo Error Total 

c. 

GG2166 

OG Servo Error Total 

d. 

GG2112 

IG IX Resolver Sine 

e. 

GG2172 

OG IX Resolver Sine 

f. 

GG2142 

MG IX Resolver Sine 

f. 

GG1201 

IMU 28V 1% 800 cps 


ttET.ll.l Start analog recorder to a chart speed of 5 mm/sec. 

6.3.7.21.5 On LEM Cabin Panel 4, hold IMU CAGE momentary toggle switch in the ON 
position. (Do not release). 

6.3.7.21.6 On analog recorder, verify the IX Resolver Sine signals (GG2112, GG2172, GG2142) 
null out to less than 0.5V rms. Release IMU CAGE switch to the OFF position. Disregard any 
momentary transients on the IX Resolver Sine signals when the switch is released. Any sus¬ 
tained oscillations shall be cause for immediate removal of IMU Operate power. 

6.3.7.21.7 On the CRT, verify all IMU gimbal angles indicate between 358 and 002. 

6.3.7.22 Stop analog recorder. 

6.3.7.22.1 On K-148 insert the following: 

VERB 43 ENTR 
401700 ENTR 
400600 ENTR 
-01700 ENTR 

On CRT verify the following: 

YAW ATT ERROR is between 415.3 and 418.7 Deg. (GG2249). 

PITCH ATT ERROR is between 405.4 and 406.6 Deg (GG2219). 

ROTT ATT ERROR is between -15.3 and -18.7 Deg (GG2279). 
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6.3-7.23 

VERB 36 ENTR 
VERB 41 NOUN 20 ENTR 
+00800 ENTR 
+00100 ENTR 
-00800 ENTR 


6.3.7.24 On CRT verify the following: 

OG IX Resolver Sin (1*F) is between +06.50* and +09.50* (GG2181). 

IG IX Resolver Sin (19*) is between -00.50 and +02.50 Deg (GG2121) ’ 
MG IX Resolver Sin (11 # ) is between -06.50 and -09.50 Deg (GG2151). 


6.3.7.25 On K-148 enter the following: 


VERB 41 

NOUN 20 ENTR 

400000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 
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6.3.8 IRIG Scale Factor Determination 

6.9.8.1 Insure that the IMU Operate power and LGC Operate power have been applied 
for a minimum of one hour and that the IMU is not in a gimbal lock condition. 

6.3.8.2 On meter module monitor and record IRIG TEMP (GG2301) and PIPA TEMP (GG2300). 

6.3.8.3 On Kr148 enter the following sequence: 

VERB 57 ENTR 
00005 ENTR 

6.3.8.4 PROG 07 shall be displayed. 

6.3.8.5 VERB 06 NOUN 61 shall flash. 

6.3.8.6 On the CRT DSKY, Verify contents of Row 1 (Navigation Base azimuth) and Row 2 
(Site latitude shall be displayed). 

6.3.8.7 If values for Row 1 and Row 2 are correct, proceed to the next step. 

If values for Row 1 and Row 2 are incorrect, enter the following sequence into K~148: 

VERB 24 ENTR 

Axxxxx ENTR (Correct navigation base azimuth) 

440748 ENTR (Correct site latitude) 

Verify values in Row 1 and Row 2 are oorrect 

6.3.8.8 On K—148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00001 ENTR 

— Q te -L PROG lamp changes from 07 to 00 during next step or PROG ALARM is on, 

enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.8. 

6.3.8.9 to approximately 200 seconds VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (-X IRIG Scale Factor error in part per 
million. Position+00001) 

6.3.8.10 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00002 ENTR 

239 TE: K PROG lamp changes from 07 to 00 during next step or PROG ALARM lamp 
is on, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 6.3.8.10. 


M 
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6.3.8.11 Id approximately 200 seconds VERB 06 NOUN 66 shall flash. 

Read and record from CRT D6KY Row 1 (-Y IRIG Scale Factor error in parts per million. 
Position +00002). 

6.3.8.12 On K-148 enter the following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00003 ENTR 

ff QTE : O PROO lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp Iff ON, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
6.3.8.12. 


6.3.8.13 la approximately 200 seconds VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (+Z IRIG Scale Factor error in parts per million. 
Position +00003). 

6.3.8.14 On K-148 enter the following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00001 ENTR 

NOT^i If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp is on, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
6.3.8.14. 


6. 3.8.18 hi approximately 200 seconds, VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row (+X IRIG Scale Factor error in parts per million. 
Position -00001). 

6.3.8.16 On K-148 enter the following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00002 ENTR 

HQJgj H PROG lamp changes from 07 to 00 during the next step, or PROO ALARM 
lamp is ON, enter VERB 36 ENTR and repeat steps 6.3.6.3 through 6 . 3.8.7 and 
6.3.8.16. 


6.3.8.17 In approximately 200 seconds, VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (+Y DUG Scale Factor error in parts per million, 
Position -00002). 


6.3.8.18 On K-148 enter the following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00003 ENTR 

NQTE^ u PROG lamp changes from 07 to 00 during the i*xt step, or PROO ALARM 
is ON, enter VERB 36 ENTR and repeat steps, 6.3.8.3 through 6.3. 6.7 sad 6.3.6. 16. 
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6.3.8.19 In approximately 200 seconds, VERB 06 NOUN 66 shall flash. 

Read and record from CRT D6KY Row 1 (-Z IRIG Scale Factor error in parts per million. 
Position -00003). 

6.8.8.20 Repeat steps 6.3.8.8 through 6.3.8.19 twice to obtain seoond and third set of 
data. 

6.3.8.21 Terminate this test by entering in K-148 the following: 

VERB 34 ENTR 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

6.3.8.22 The average of the three readings of Scale Factor Error for each of the 6 
positions shall be 0 ± 1750 PPM. 

6.3.9 IMU Performance Test. A reference data sheet is provided at the end of this 
section to aid in data reduction. . r 't~ . I Y, : , . # ; , 

i . 't ::i : i-.b t, i. ** \.. 

6.3.9.1 Insure that IMU Operate power and' LGC Operate power has been applied for a 
minimum of one hour and that the IMU is not in a Gimbal Lock condition. 

6.3.9.2 On CRT display, monitor and record IRIG TEMP (GG2301) and PIPA TEMP (GG2300). 

6.3.9.3 Adjust oscilloscope to display butterfly of X PIPA. 

6.3.9.4 On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT D6KY Row 1 indication AAAAA and the time of day. 

6.3.9.5 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
01300 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 
01300 ENTR 

Record CRT DSKY Row 1 indications as ±BBBBB. 


3 * 
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6.3.9.6 Perform the following calculations: 

-PPPBB x 5.12 * CCCC. C (Contents (hrs) of high order scalar register) 

3600 

b. 23.3 - CCCC. C ■ DDDD. D hours. 

c. DDDD. D + present time of day = time of day at which high order scalar register 
will overflow. 

6.8.9.7 If the time of day is within 12 minutes of that-calculated in 6.8.9.6. c when about 
to perform any of the following paragraphs, wait until that time calculated in 6.8.9.6. c has 
passed and proceed. 

Paragraph 

6.3.9.15 
6.3.9.22 
6.3.9.30 
6.3.9.36 
6.3.9.43 
6.3.9.48 

6.3.9.8 On K-148 enter the following sequence: 

VERB 01 NOUN 01 ENTR 

00370 ! ENTR 

Record contents of CRT DSKY Row 1 XXXXY 

VERB 21 NOUN 01 , ENTR 

00370 ENTR 

XXXXY 1 ENTR 

Where Y* is obtained from Table la. 

VERB 57 ENTR 

00001 ENTR 

VERB 06 NOUN 61 shall flash 

6.3.9.9 On the CRT, DSKY display verify Rl (Navigation Base Azimuth) and R2 (Site 
Latitude) are correct. 

6.3.9.10 If values for Rl and R2 are correct, proceed to step. 

If values for Rl and R2 are incorrect, enter the following sequence into K-148. 
VERB 24 ENTR 

^xxx. xx ENTR (Correct navigation base azimuth ±0.50 deg) 

+40.748 ENTR (Correct site latitude) 

Verify values in Rl and R2 are correct. 


6.3.9.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 





APOLLO GIN Specification 
ND1002323 REV Eh 


6.3.9.12 On CRT, DSKY display, verify R1 ■+00600 (Time), 

R2 - +00000 (Test Index No.) and R3 - +00001 (Test Position). 

If values for Rl, R2 and R3 are correct, proceed to next step. 

If values for Rl, R2 and R3 are incorrect, enter the following sequence 
into K—148: 

VERB 25 ENTR 

+00600 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00001 ENTR (Test Position Entry) 

6.3.9.13 On K-148 enter file following sequence: 

VERB 33 ENTR 
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6.3.9.14 In approximately 12 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display, record R2 (+NBDY Position +00001). 

6.3.9.15 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.16 After 100 seconds, take a photograph of Y and Z PIPA butterfly patterns on oscilloscope. 

6.3.9.17 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, record R1 
and R2 (+X PIPA Position +00001). Row 1 Is whole part. Row 2 Is fractional part. Units are 
cm/sec 2 . 

6.3.9.18 On K-148 enter the following sequence: 

VERB 34 ENTR 
VERB 06 NOUN 66 shall flash 

6.3.9.19 On CRT, DSKY display - verify R1 - +00600, R2 « +00000, and R3 - +00002. 

6.3.9.20 On K-148 enter the following sequence: . 

VERB 33 ENTR 

6.3.9.21 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (+NBDZ Position +00002). 

6.3.9.22 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.23 Approximately 5 minutes VERB 06 NOUN 66 shall flash. From the CRT, record R1 
and R2 (-X PIPA Position +00002). 

6.3.9.24 On K-148 enter the following sequence: 

VERB 33 ENTR 

Record CRT CDU gimbal angle Indications and time. 

6.3.9.25 In approximately 67 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record E2 (-NBDX + ADIAX Poe +00002). Record CRT CDU gimbal angle inriio.t lA n s and time. 

6.3.9.26 On K-148 enter the following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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6.3.9.27 On CRT, DSKY display, verify R1 • +00600, R2 * +00000, and R3 ■ +00003. 

6.3.9.28 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.29 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (-NBDX Position +00003). 

6.3.9.30 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.31 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R1 and R2 (+Z PIPA Position +00003). 

6.3.9.32 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.8.9.33 On the CRT, DSKY display verify R1 * +00600, R2 ■ 00000, and R3 - +00004. 

6.3.9.34 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.35 In approximately 12 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (+NBDY + ADSRAY Position +00004). 

6.3.9.36 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.37 After 100 seconds, take a photograph of the X-PIPA butterfly pattern on oscilloscope. 

6.3.9.38 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R1 and R2 (-Z PIPA Position +00004). 

6.3.9.39 On K-148 enter the following sequence: 

VERB 33 ENTR 

Record CRT CDU gimbal angle indications and time. 


m 
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6.3.9.40 In approximately 67 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
an^tSe^ COrd M < +NBDZ + ADIAZ Position +00004). Record CRT CDU gimbal angle indications 

6.3.9.41 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.42 From the CRT, DSKY display verify R1 * +00600, R2 * +00000 and R3 * +00005. 

6.3.9.43 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.44 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

6.3.9.45 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R1 and R2 (+Y PIPA Position +00005). 

6.3.9.46 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.47 On the CRT, DSKY display verify R1 - +00600, R2 « +00000 and R3 * +00006. 

6.3.9.48 On K-148 enter the following sequence:- 

VERB 33 ENTR 

6.3.9.49 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

6.3.9.50 In approximately 5 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R1 and R2. (-Y PIPA Position +00006). 

6.3.9.51 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


m 
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6.3.9.52 On the CRT, DSKY display, verily Rl * 400600, R2 ■ 400000 and R3 » 400007. 

6.3.9.53 On K-148 enter the following anqnanoa. 

VERB 33 ENTR 

6.3.9.54 In approximately 12 minutes VERB 06 NOUN 66 shall flash. Prom the CRT DSKY 
display record R2 (4.707 ADSRAX-NBOX Position 400007). 

6.3.9.55 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.56 On the CRT, DSKY display, verify Rl - 400600, R2 - 400000, and R3 - 400008. 

6.3.9.57 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.58 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 

^"' 707 <NBDZ+NBDY > +0 - 5 < ADIAZ - AD1AY) .0.5 (AD8RAY + ADSRAZ)] 

6.3.9.59 On K-148 enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.60 On the CRT, DSKY display, verify Rl - 400600, R2 - 400000, and R3 - 400009. 

6.3.9.61 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.8.9.62 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display, record R2 (-NBDZ ♦ . 707 ADSRAZ Position +00009). 

6.3.9.63 On K-148 enter the following sequence: 

VERB 84 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.64 On the CRT, DSKY display, verify Rl * 400600, R2 - 400000, and R3 - 400010. 

6.3.9.65 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.66 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display record R2 [. 707 (NBDY-NBDX) 4.5 (ADIAY - ADIAX) +.5 ADSRAX] (Position +00010). 

6.3.9.67 Terminate this test by entering in K-148 the following: 

VERB 36 ENTR 

6.3.9.68 On CRT, record IHIG TEMP (CG 2301) and PIPA TEMP (CG 2300). 

6.3.9. 69 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTER 
+00000 ENTR 
400000 ENTR 
+00000 ENTR 


4 ; 
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6.3.9.70 Calculations 

NOTE: Use Post Vibration or System Test data points only. 

6.3.9.70.1 Obtain data from last IRIG and/or PIPA test and fill In Data Sheet x {mml 

6.3.9.70.2 Obtain data from second last IRIG and/or PIPA test and fill in Data Sheet 

6.3.9.70.3 Obtain data from third last IRIG and/or PIPA test and fill In Data Sheet X|_ 3 . 

6.3.9.70.4 Perform the following calculations for each item appearing on Data Sheet xj 
and transfer all results to lines au through bi. 

NOTE: 

See paragraph 5.6 before continuing 

®i« l*t-i-*i I 

D*. |»|-1 - s, | ♦ |xt_ 2 -*i-i| 

M “ !*«-*■ *1-21 ♦ 1*1-2 ♦ |*l-l -*t| 

6.3.10 LGC Voltage Margin Test 

6.3.10.1 Initial Conditions 

6.3.10.1.1 Insure that tbs GAN System is In the Standby Mode. 

6.3.10.1.2 the CRT, ferity the 4-28 VDC LGC OPERATE bus la between 24.5 and 33.5 
vdc (GG 1520). 

6.3.10.2 Voltage Margin Determination 

6.3.10.2.1 On the PSA Adapter Module (PSAAM) (410-31080), place INHIBIT VOLTAGE FAIL 
switch to ON. 

CAUTION: The +4 vdc LGC Supply voltage shall never be operated lower than +2.5 vdc 
or higher than +6.2 vdc (GG1030). 

The +14 vdc LGC Supply shall never be operated less than +8.5 vdc or higher than 
+17.0 vdc (GG 1020). 

NOTE: The flashing indication of die LGC supplies may be disregarded for this test. 

The charts In Table n may be used to determine approximate values for "XX. X" values 
of C-156 voltage dial settings corresponding to various power supply voltages. 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.3.9. 

14 

+N BDY Position +0000] 
Transfer result to line 
af h 

meru 

( )~ 

6.3.9. 

17 

+X PIPA Test 

Position +00001 

cm/sec 2 

( ) 00-. 

6.3.9. 

21 

+N BDZ Position +00002 
Transfer result to line ag 

meru 


6.3.9. 

23 

-X PIPA Test 

Position +00002 

cm/sec 2 

( )00-. 

6.3.9. 

25 

-N BDX + ADIAX 
Position +00002 

meru 

( )-. — 

6.3.9. 

29 

-N BDX Position +00003 
Multiply by -1 and trans- 
fer result to line ah 

meru 

( 

6.3.9. 

31 

+Z PIPA Test 

Position +00003 

cm/sec 2 

( )00-. 

() — 

6.3.9. 

35 

+N BDY + AD6RAY 
Position +00004 

meru 

()— 

6.3.9. 

38 

-Z PIPA Test 

Position +00004 

cm/sec 2 

( ) 00-. 

() — 

6.3.9. 

40 

+N BDZ + A DIAZ 
Position +00004 

meru 

() — 

6.3.9. 

45 

+Y PIPA Test 

Position +00006 

cm/sec 2 

( ) 00—. 

() — 

6.3.9. 

50 

-Y PIPA Test 

Position +00006 

cm/sec 2 

( ) 00-. 

() — 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.3.9. 

54 

-NBDX+ . 707 ADSRAX 
Position +00007 

meru 


6.3.9. 

58 

-.707 (NBDZ+NBDY) 
+0.5 (ADIAZ-ADIAY) 
+0. 5 (ADSRAY+ADSRA2 
Position +00008 

merit 

) 


6.3.9. 

62 

-NBDZ+. 707ADSRAZ 
Position+00009 

meru 


6.3.9. 

66 

. 707(NBDY-NBDX) 

+.5 (ADIAY-ADIAX) 

+.5 ADSRAX 

Position +00010 

meru 

* 
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DATA SHEET 


-CALCULATION__ 

! PARAMETER 1 TTNTTS ] 

line c - line f ■ ( ) —. — 

(-NBDX+ADIAX) - (-NBDX) 

_lE6BgfB£ result to line al. 

ADIAX 

meru 

line h - line a ■ ( )-.— 

(+NBDY+ADSRAY) - ffNBDY) 

Transfer result to ai. 

ADSRAY 

meru 

line j - line c ■ ( )-.- 

ff NBDZ+ADIA Z) - (NBDZ) 

./Transfer result to line am._;_ 

ADIAZ^ 

meru 

(line m - line f)xi.414 - ( ) . — 

E-NBDX + . 707 ADSRAX) - (-NBDXj X 1.414 

Transfer result to line ak. 

ADSRAX 

meru 

(line 0 + line c) XI. 414 - ( )-. — 

(-NBDZ + . 707 ADSRAZ ♦ NBDZ) XI.414 
-Transfer result to line aj. 

ADSRAZ 

meru 

(line p - . 707 line a - . 707 line f +. 5 line q -. 5 line t) 

X2«-.— 

C.707 (NBDY-NBDX) +.5 (ADIAY-ADIAX) +. 5 ADSRAX 

707 (-NBDX) -. 707 NBDY +. 5 ADIAX-. 5 ADSRA>G X2 
-Transfer result to line an. 

ADIAY 

meru 

-line b - line d >( 1 

PI PA X2G 

nm / app2 

JUne k - line 1 - ( 1 

PIPA Y2G 

cm/see 2 

■itog.g - Ifee 1 - 1 1 

PIPA Z2G 

cm 

1960.52 7 line w x 1 cm/sec/pulse ■ 

Subtract 1. 000000 from thin value, umltiply x 16« and transfer 
results to line ao. 

X PIPAS.F. 

em/sec/ 

pulse 

1960.52 7 line x X 1 cm/sec/pulse ■ ^ r. 

Subtract 1. 000009Jeob this rains,; multiply x l^and transfer 

results to line ap. 

Y PIPA S. F. 

cm/sec/ 

pulse 

19^0*52 ^ line y XI em/sec/nulse *■ 

irom v alue» multiply x 10? and transfer 

Z PIPA S. F. 

cm/sec/ 

Dulse 

1/2 (line b + line d) - ( ) — .— 

_ Transfer results to line ar 

X PIPA Bias 

cm/sec 2 

1/2 (line k + line 1 ) - ( ) — . — 

-Transfer results to line as 

Y PIPA Bias 

cm/sec z 

1/2 (line g + line i) - ( ) — . - 

-Transfer results to line at 

Z PIPA Bias 

cm/sec 2 


U 

46 



APOLLO G&N Specification 
ND1002323 REV E 


TABLE I 


Y 

Y' 

0 

2 

1 

3 

2 

2 

3 

3 

4 

6 

5 

7 * 

6 

4 

7 

7 


DATA SHEET 
(*i) 


PARAMETER 

UNITS 

MIN 

YALUE 

RECORDED 

VALUE 

MAX 

VALUE 

REJ 

ACC 

NBDY 

meru 

-15 


+15 



NBDZ 

meru 

-15 


+15 



NBDX 

meru 

-15 


+15 • 



ADSRAY 

meru 

-40 


+40 



ADSRAZ 

meru 

-40 


+40 



ADSRAX 

meru 

-40 


+40 



ADIAX 

meru 

-100 


+100 



ADIAZ 

meru 

-100 


+100 



ADIAY 

meru 

-100 


+100 



X PIPA 8. F. error 
from line z 

PPM 

-1900 


+1900 



Y PIPA S. F. error 
_from line aa_ 

PPM 

-1900 


+1900 



Z PIPA S. F. error 
■ from line ab_ 

PPM 

-1900 


+1900 



X PIPA Bias 
from line ac 

cm/sec 2 

-3.1 


+3.1 



Y PIPA Bias 
from line ad_ 

cm/sec 2 

-3.1 


' +a.i . . 



Z PIPA Bias 
■ from line ae_ 

cm/sec 2 

-3.1 


+3.1 




ap 

aq 

ar 


at 


* * « s 7 § s s 
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DATA SHEET 
<*i-l) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

meru 


NBDZ 

merd 


NBDX 

meru 


ADSRAY 

meru 


ADSRAZ 

meru 


ADSRAX 

meru 


ADIAX 

meru 


A DIAZ 

meru 


ADLAY 

meru 


X PIPA S. F. error 

PPM 


Y PIPA S. F. error 

PPM 


Z PIPA S. F. error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA BUs 

cm/sec 2 


Z PIPA Bias 

cm/aec2 



4« 
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DATA SHEET 
(Xf2) 


PARAMETER 

UNITS 

NBDY 

meru 

NBDZ 

meru 

NBDX 

meru 

ADSRAY 

meru 

ADSRAZ 

meru 

ADSRAX 

meru 

adiax 

meru 

ADIAZ 

meru 

AD1AY 

— 

X PIPA S. F. error 

PPM 

Y PIPA S. F. error 

PPM 

Z PIPA 8. F. error 

PPM 

X PIPA BUs 

cm/sec 2 

Y PIPA Bias 

cm/sec 2 

Z PIPA BUs 

cm/sec 2 
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DATA SHEET 
<*i-3> 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

meru 


NBDZ 

meru 


NBDX 

meru 


AD8RAY 

meru 


ADSRAZ 

meru 


ADSRAX 

meru 


ADIAX 

meru 


ADIAZ 

meru 


ADIAY 

meru 


X PIPA S. F. error 

PPM 


Y PIPA S. F. error 

PPM 


Z PIPA S. F. error 

PPM 


X PIPA BUs 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias . 

cm/sec 2 

• 
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PARAMETER 

NBDY 

NBDZ 

NBDX 

ADSRAY 

ADSRAZ 

ADSRAX 

ADIAX 

A DIAZ 

ADIAY 

X PIPA 8. F. 

Y PIPA S. F. 

Z PIPA 8. F. 
X PIPA Bias 

Y PIPA Bias 


DATA SHEET 
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Z PIPA Bias 


0.5 


0.9 
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6.3.10.2.2 Enter 0001 into R155. Verify and execute. 

6.3.10.2.3 Enter 1111 Into R154. Verify and execute. 

6.3.10.2.4 Enter in 0156 ±XX. XD01114. (Enter a value for XX. X which will adjust the 
+14V power supply (GG 1020) as monitored on the CRT, to 12.1 (+0.3, -0) vdc. See Table II). 
Execute. 

6.3.10.2.5 Enter in 0156 ±XX. X001124 (Enter a value for XX. X which will adjust the +4V 
power supply (GG 1030) as monitored on the CRT, to 3.5 (+0.15, -0) vdc. See Table II). 
Execute. 

6.3.10.2.6 On K-148 press ERROR RE8ET. 

6 . 3 . 10.2 . 7 On K-148 initiate LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

Wait 200 seconds. Verify RESTART lamp on the DSKV is not lit. 

6.3.10.2.8 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 
Verify RESTART lamp on the DSKY is lighted. 

6.3.10.2.9 On the PSA Adapter Module plaoe INHIBIT VOLTAGE FAIL switch to ON. Press 
ERROR RESET. Perform the following DSKY operations. 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6.3.10.2.10 Enter in C-156 (a) XX. XD01114 (Enter a value for XX. X which will adjust the 
+14V power supply (GG 1020) as monitored on the CRT, to 16.4 (+0, -0.4) vdc. See Table H. 
Execute. 


6.3.10.2.11 On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART lamp on 
DSKY is not lighted. 

6.3.10.2.12 On the PSA Adapter Module plaoe INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lighted. Set the INHIBIT VOLTAGE FAIL switch to ON, Press 
ERROR RESET. Perform the following DSKY operations. 

VERB 21 NOUN 27 ENTR 
77767 ENTR 


v 
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6.3.10.2.13 Enter in C-156 ±XX. X001124 (Enter a value for XX. X which will adjust the 4V 
power supply (GG 1030) as monitored on the CRT, to 4.5 (+0, -0.2) vdc. See Table II). 

Execute. 

6.3.10.2.14 On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART lamp on 
D8KY is not lit. 

6.3.10.2.15 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lit. Set the INHIBIT VOLTAGE FAIL switch to ON. Press 
ERROR RESET. Perform the followii^ DSKY operations: 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6.3.10.2.16 Enter in C-156 (±) XX. X001114 (Enter a value for XX. X which will adjust the 
14V power supply (GG 1020) as monitored on the CRT, to 12.1 (+0.3, -0) vdc. See Table m. 
Execute. 

6.3.10.2.17 On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART lamp on 
DSKY is not lighted. 

6.3.10.2.18 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 

Verify RESTART lamp on the DSKY is lighted. 

6.3.10.2.19 On R-154 enter 0000. Execute. 

6.3.10.2.20 On R-l55 enter 0000. Execute. 

6.3.10.2.21 On K-148 terminate the LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.3.10.2.22 On K-148 press ERROR RESET. 

6.3.11 LGC Clock Frequency Test 

6.3.11.1 Insure that LGC Operate power has been applied for a min imum of io minutes 
before performing this test. 

6.3.11.2 Verify that the counter is connected to the 3.2kc signal on the hardline. 
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6.9.11.3 Insure that the counter has been warming up for a minimum of 30 minutes. 

6.3.11.4 On the counter, 

Set the FUNCTION switch to: MAN START 

Set the TIME BASE switch to: 1 ps TIME UNIT/COUNT 

Set the SENSITIVITY control to: CHECK 

6.3.11.5 Verify proper counter operation. 

6.3.11.6 Set the FUNCTION switch to REMOTE OR TIME INTERVAL. 

6.3.11.7 Plug in the Preset unit and set: 

MODE switch to PRESET 
N switches to 96000 

6.3.11.8 Turn SAMPLE RATE control fully clockwise (HOLD). Watt 35 seconds for counter 
display to fill. 

6.3.11.9 Start counting by depressing RESET switch on counter. 

6.3.11.10 After approximately 30 seconds, read and record counter display. 

6.3.11.11 Repeat steps 6.3.11.9 and 6.3.11.10.9 times. 

6.3.11.12 The average of the 10 previous readings shall be 30.000000±0.000060 seconds. 

6.3.11.13 Insure that the System is not in IMU Operate. 

6.3.11.14 Perform the following DSKY operations. 

VERB 21 NOUN 10 ENTR 
00013 ENTR 

02000 ENTR 

Press and hold the ST BY pushbutton on the DSKY for 3 seconds. Verify the Standby lamp is 
lighted. 
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6.3.11.15 Repeat steps 6.3.11.9 through 6.3.11.12. 

6.3.11.16 Press and hold the STBY pushbutton on the DSKY for 3 seconds. Verify the Standby 
lamp is not lighted. 

6.3.11.17 On the Computer Control and Reticle dimmer assembly, press and hold MARK X 
pushbutton. 

6.3.11.18 On the DSKY observe 

VERB 05 NOUN 31 
Row 1 - 00112 
Prog Alarm lamp is lighted 
Press Error Reset 

6.3.11.19 Enter the following on K-148 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

6.3.11.20 Observe that DSKY Row 1 displays 00004. 

6.3.11.21 Release MARK X pushbutton 

6.3.11.22 Observe that DSKY Row 1 displays 00000. 

6.3.11.23 Press and hold the MARK Y pushbutton on the Computer Control and Reticle Dimmer 
Assembly. 

6.3.11.23.1 On the DSKY Observe 

VERB 05 NOUN 31 
Row 1 - 00112 

Program Alarm lamp is lighted 
Press ERR Reset 

6.3.11.23.2 Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

6.3.11.24 Observe that DSKY Row 1 displays 00010. 

6.3.11.25 Release MARK Y pushbutton 

6.3.11.26 Observe that DSKY Row 1 displays 00000. 
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6.3.11.27 Pres* and hold the REJECT pushbutton on the Computer Control and Reticle Dimmer 
Assembly. 

6.3.11.28 Observe that D6KY Row 1 displays 00020. 

6.3.11.29 Release the REJECT pushbutton. 

6.3.11.30 Observe that DSKY Row 1 displays 00000. 

6.3.11.31 On the DSKY perform the following operation 
VERB 36 ENTR 

6.3.11.32 On the Computer Control and Reticle dimmer assembly, rotate the RETICLE BRIGHT¬ 
NESS control to its minimum light intensity position. View through the AOT and verify that the 
reticle lamp is off. 

6.3.11.33 While viewing through the AOT, slowly rotate the RETICLE BRIGHTNESS control to 
increase the reticle brightness until a stop is reached. Observe that the reticle brightness has 
Increased in intensity. Return RETICLE BRIGHTNESS control to off state. 

6.3.11.34 AOT eyepiece Heater Test. 

6.3.11.34.1 Secure milliameter HP 428B and current probe HP428A-21A. 

6.3.11.34.2 Locate PI at Computer Control and Reticle Dimmer assembly. Push lacing cord 
away from Pi back to fifth tie point. 

6.3.11.34.3 Clip current probe HP428A-21A to blue wire in cable with red arrow pointing away 
from PI. Measure and record current indication. The current shall be between 139 and 244 ma. 

6.3.11.34.4 Remove current probe, push lacing cord back to PI and spot tie. 

6.3.12 Gimbal Friction Test 

6.3.12.1 Inner Gimbal Friction Test 

6.3.12.1.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

6.3.12.1.2 On the CRT, verity CDU X, CDU Y, CDU Z indicate +00000 (±00200). 
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6* 3.12.1.3 Set up Analog Recorder to monitor die following signals: 
MEAS. NO. SIGNAL NAME 


a. GG2110 

b. GG2106 

c. GG2107 

d. GG2112 

e. GG2113 

f. GG2220 

g. GG1201 
n. GG2221 


IG Torque Motor Current 
IG Servo Error Total 
IG Servo Error In Phase 
IG lx Resolver Sine 
IG lx Resolver Cosine 
IG CDU Fine Error 
IMU 28V 1% 800 CPS 
IG CDU Coarse Error 


6.3.12.1.4 Set up Analog Recorder to monitor the following signals: 


MEAS. NO. SIGNAL NAME 


a. GG2300 PIPATEMP V 

b. GG2301 IRIGTEMP 

«• GG1520 428 VDC LGC OPR BUS 


«. 3.12.1.5 After 10 seconds has elapsed since step 6.3.12.1.1, enter the following into 


VERB 21 NOUN 01 ENTR 
00403 ENTR 
00000 ENTR 

6.3.12.1.6 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
Rl- 00000 
R3 • 00403 

6.3.12.1.7 On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR (Push ENTR pushbutton twice) 

Verify Rl - i-OOOOO 

37777 ENTR ENTR 

Verify Rl« 37777 

37743 ENTR ENTR 

Verify Rl • 37743 
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00000 ENTR ENTR 
Verify R1 » 00000 
00000 ENTR (once) 

Verify R1 ■ 00000 

6.3.12.1.8 Start analog recorders using a chart speed of 10 mm/sec (IG - 360* TORQUE) 

6.3* 12.1.9 On K-148 enter the following sequence: 

VERB 01 NOUN 01 ENTR 

00370 ENTR 

Record contents of CRT DSKY Row 1 xxxxY 

VERB 21 NOUN 01 ENTR 

00370 ENTR 

XXXXY* ENTR 

Where Y* is obtained from Table 1 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current signal (GG211J)) 
drops to a quiescent level (approximately 12 mlfttites), stop the recorders. 

6.3.12.1.11 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR * 

+00000 ENTR 

6.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate +00000 (+00200). 

6.3.12.1.13 After 10 seconds has elapsed since step 6.3.12.1.11 enter the fallowing 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
00403 ENTR 

00000 ENTR 
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6.3.12.1.14 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
R1 00000 

R3 00403 

6.3.12.1.15 On K-148 enter the following sequence: 

NOUN 16 ENTR 

00000 ENTR ENTR (Press ENTR pushbutton twice) 

Verify R1 • 00000 

40000 ENTR ENTR 

Verify R1 • 400000 

40034 ENTR ENTR 

Verify R1 - 40034 

00000 ENTR ENTR 

Verify R1 - 00000 

00000 ENTR (once) 

Verify R1 ■ 00000 

6.3.12.1.16 Start analog recorders using a chart speed of 10 mm/sec (IG +360* TORQUE) 

6.3.12.1.17 On K-148 enter the following sequence 

VERB 42 ENTR 
VERB 33 ENTR 

6.3.12.1.18 Monitor analog recorder. When the IG Torque Motor Current signal (GG2110) 
drops to a quiescent level (approximately 12 minutes), stop the recorders. 

6.3.12.2 Outer Gimbal Friction Test 

6.3.12.2.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Whit 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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6.3.12.2.2 On the CRT, verify CDU X, CDU T, CDU Z indicate 400000 (±00200). 

6.3.12.2.3 Set up analog recorder to monitor the following: r: 


MEAS. NO. 

SIGNAL NAME 

a. GG2167 

OG Servo Error In Phase 

b. GG2170 

OG Torque Motor Current 

c. GG2166 

OG Servo Error Total 

d. GG2280 

OG CDU Fine Error 

e. GG2172 

OG lx Resolver Sine 

f. GG2173 

OG lx Resolver Cosine 

g. GG2281 

OG CDU Coarse Error 


6.3.12.2.4 After 10 seconds has elapsed since step 6.3.12.2.1 enter the following sequence 
into K-148: 

VERB 21 NOUN 01 ENTR 
00403 ENTR 

37777 ENTR 

6.3.12.2.5 Verify on CRT, DSKY display ' 

VERB 21 NOUN 01 

R1 87777 

R3 00403 

6.3.12.2.6 On K-148 enter the following sequence: 

NOUN 16 ENTR 

37743? ENTR ENTR (Press ENTR pushbutton twice) 

Verify R1 * 37743 
00000 ENTR ENTR 

Verify R1 - 00000 
00000 ENTR ENTR 

Verify R1 ■ 00000 . _ 

00000 ENTR ENTR 

Verify R1 « 00000 
00000 ENTR (once) 

Verify R1 * 00000 


6.3.12.2.7 Start analog recorders using a chart speed of 10 mm/sec. (CXI - 360* TORQUE) 
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6.3.12.2.8 On K-148 enter the following sequence: 

VERB 42 ENTR 
VERB 33 ENTR 

6.3.12.2.9 Monitor analog recorder. When the OG Torque Motor Current signal (GG2170) 
drops to a quiescent level (approximately 12 minutes) stop the recorders. 

6.3.12.2.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Whit 3 seconds 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
* +00000 ENTR 

6.3.12.2.11 On the CRT, verify CDU X, CDU Y, CDU Z Indicate +00000 (±00200). 

6.3.12.2.12 After 10 seconds has elapsed since step 6.3.12.2.10, enter the following sequence 
Into K-148. 

VERB 21 NOUN 01 ENTR 
00403 ENTR 
40000 ENTR 

6.3.12.2.13 Verify on CRT, DSKY display. 

VERB 21 NOUN 01 4 

R1 40000 

R3 00403 

6.3.12.2.14 On K-148 enter the following sequence: 


NOUN 15 

ENTR 


40034 

ENTR 

ENTR 

Verify R1 - 

40034 


00000 

ENTR 

ENTR 

Verify R1 « 

00000 


00000 

ENTR 

ENTR 

Verify R1 « 

00000 


00000 

ENTR 

ENTR 

Verify R1 « 

00000 


00000 

ENTR 

(once) 

Verify R1 - 

00000 
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6.3.12.2.15 Start analog recorders using a chart speed of 10 mm/sec (OG +360* TORQUE) 

6.3.12.2.16 On K-148 enter the following sequence 

VERB 42 ENTR 

VERE 33 ENTR 

6.3.12.2.17 Monitor analog recorder. When the OG Torque Motor Current signal (GG2170) 
drops to a quiescent level (approximately 12 minutes) stop the recorders. 

6.3.12.3 Middle Gimbal Friction Test 

6.3.12.3.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 
VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR ' 

+06750 ENTR . 

6.3.12.3.2 On the CRT, verify CDU X * +00000+00200, CDU Y * +00000+00200, and CDU Z =* 

+06750+00200. 

6.3.12.3.3 Set up analog recorder to monitor the following: 


MEAS. NO. 

SIGNAL NAME 

a. GG2136 

MG Servo Error Total* 

b. GG2137 

MG Servo Error In Phase 

o. GG2140 

MG Torque Motor Current 

d. GG2143 

MG lx Resolver Cosine 

e. GG2250 

MG CDU Fine Error 

f. GG2142 

MG lx Resolver Sine 

g. GG2251 

MG CDU Coarse Error 


6.3.12.3.4 After 10 seconds have elapsed since step 6.3.12.3.1, enter the following sequence 
into K-148: * 


VERB 21 
00403 
00000 


NOUN 01 ENTR 

ENTR 

ENTR 
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6.3.12.3.5 Verify on CRT, DSKY display 


VERB 21 

NOUN 01 


R1 * 

00000 


R3« 

00403 


12.3.6 On K-148 enter the following sequence: 

NOUN 15 

ENTR 

. 

00000 

ENTR 

ENTR (Press ENTR pushbutton twice) 

Verify R1 « 

00000 


00000 

ENTR 

ENTR 

Verify R1 « 

00000 


00000 

ENTR 

ENTR 

Verify R1 « 

00000 


14000 

ENTR 

ENTR 

Verify R1 * 

14000 


00000 

ENTR 

(once) . 

Verify R1 * 

00000 



6.3.12.3.7 Start analog recorders using a chart speed of 10 mm/sec. (MG - 135* TORQUE) 

6.3.12.3.8 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 


6.3.12.3.9 Monitor analog recorder. When MG Torque Motor Current (GG2140) drops to a 
quiescent level (approximately 6 minutes), stop the recorders. 

6.3.12.3.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Watt 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

-06750 ENTR 

6.3.12.3.11 On the CRT, verify CDU X » +00000+00200, CDU Y « +00000+00200, and CDU Z * 
-06750+00200. 
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6.3.12.3.12 After 10 seconds has elapsed since step 6.3.12.3.10, enter the following sequence 
into K-148: 

VERB 21 NOUN 01 ENTR 

00403 ENTR 

00000 ENTR 

6.3.12.3.13 On the CRT, DSKY display verify: 


VERB 21 

NOUN 01 


R1 * 

00000 


R3 * 

00403 


12.3.14 On K-148 enter 

the following sequence: 

NOUN 15 

ENTR 


00000 

ENTR 

ENTR . (Press ENTR pushbutton twice) 

Verify R1 « 

00000 


00000 

ENTR 

ENTR 

Verify R1 * 

00000 


00000 

ENTR 

. ENTR 

Verify R1 « 

00000 


63777 

ENTR 

ENTR 

Verify R1 « 6 

63777 

* \ 

77777 

ENTR 

(once) 

Verify R1 - 

77777 



6.3.12.3.15 Start analog recorders using a chart speed of 10 mm/sec. (MO +135* TORQUE) 

6.3.12.3.16 On K-148 enter die following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.17 Monitor analog recorder. When the MG Torque Motor Current signal (GG2140) 
drops to a quiescent level (approximately 6 minutes) stop the recorders. 

6.3.12.3.18 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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6.3.12.4 Teat Analysis 

6.3.12.4.1 Remove the strip charts from analog recorders 

6.3.12.4.2 Examine each trace carefully to detect any sharp discontinuities of the traces. 
Disregard all transients less than 0.5 second (5 mm) on any Torque Motor Current signal. 
Disregard all transients less than 0.2 second (2 mm) on any CDU Fine Error signal. 

6.3.12.4.3 No Torque Motor Current signal on (GG2140, GG2170, GG2110) shall ever exceed 

(O-^ anip. Sensitivity on reoorderis 20 ma/divisionfbr GG2110, GG2140 and 36 ma/division for 
(JG2170. 

6.3.12.4.4 No CDU Fine Error on (GG2220, GG2280, GG2250) shall ever exceed (. 070) volts. 
Sensitivity on recorder is 30 mv/division. 

6.3.12.4.6 No CDU Coarse Error (GG2221, GG2281, GG2251) shall ever exceed 0.680 volte. 

6.3.13 Stabilization Loop Step Response Test 
6; 3; i3.1 id R es po n se Test' 

6 . 3.13.1.1 On K-146 enter the following sequence; ’ 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

6.3.13.1.2 On CRT, 'verity IQ MG, and OG gimbal angles are between 358 and 002. 

6.3.13.1.3 Set up analog recorder to monitor the following: 


MEAS NO. 

SIGNAL NAME 

a. 

GG2110 

IG Torque Motor Current 

b. 

GG2106 

T v IG Servo Error Total 

c. 

GG2107 

1 -! IG Servo Error In Phase 

d. 

GG2112 

IG IX resolver Sine 

e. 

GG2113 

IG IX Resolver Cosine 

f. 

GG2220 

IG CDU Fine Error 

g. 

GG1201 

IMU 28V 1 PCT 800 CPS 


6.3.13.1.4 On K-148 initiate FINE ALIGN by entering the following sequence: 

VERB 42 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 


•I 


m 
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6.3.13.1.5 On the CRT verify CDU X, CDU T tad CDU Z indicate +00000±00200. 

CAUTION: if the transients caused by tbs subsequent step input do not damp out within 
15 seconds, remove IMU Operate Power. 

6.3.13.1.6 Enter 1000 into R-8TART 15ft. 

6.3.13.1.7 Press XEQ/SEAL pushbutton on R-lftft to enter the DC step voltage Into the IG 
stabilization loop. 

6.3.13.1.8 Prepare to start analog recorder at a chart speed of 100 mm/sec. (IG RESPONSE 
TEST) 


6.8.13.1.9 Enter 0000 into R-START 155. Start analog recorder. Press the XEQ/SEAL '• " ’ T 
pushbutton to remove the step input to the IG stabilization loop. 

6.3.13.1.10 After the transient on the recorder has died out, stop the recorder. 

6.3.13.1.11 r From the 8ervo Error In Phase signal recorder trace measure the time interval 
(Tl, Fig. 3) between the removal of the step input to the point at which the trace settles to within 
5 percent of the step magnitude (A, Fig. 3). The period Tl, shall not exceed 0.1 second and the 
trace shall have no more than 3 overshoots. 

6.3.13.2 MG Response Test 

6.3.13.2.1 Set up analog recorder to monitor the following: 


MEAS. NO. 

SIGNAL NAME 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2137 

MG Servo Error in Phase 

c. 

GG2140 

MG Torque Motor Current 

d. 

GG2143 

MG IX Resolver Cosine 

e. 

GG2250 

MG CDU Fine Error 

f. 

GG2142 

MG IX Resolver Sine 

g. 

GG1201 

IMU 28V 1% 800 cps 


6.3.13.2.2 On the CRT, verify CDU X, CDU T and CDU Z indicate +00000 (±00200). 

CAUTION : If the transients caused by the subsequent step input do not die out within 
15 seconds, remove IMU Operate power. 


m 
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6.3.13.2.3 Enter 0100 into R-START 155. Press XEQ/SEAL pushbutton on 1-153 to t 
enter the DC step voltage into the MG stabilization loop. 

6.3.13.2.4 Prepare to start analog recorder at a chart speed of 100 mm/seo. (MG RESPONSE 
TEST). 

6.3.13.2.5 Enter 0000 into R-START 155. Start analog reoorder. Press XEQ/SEAL ' 
pushbutton to remove the step input to the MG stabilization loop. 

6.3.13.2.6 After the transient on the recorder has died out, stop the recorder. 

6.3.13.2.7 From the Servo Error In Phase signal recorder trace measure the time interval 
(T1 Fig. 3) between the removal of the step input to the point at which the trace settles to within 

5 percent of the step magnitude (A, Fig 3). The period, Tl, shall not exceed 0.1 seconds and the 
trace shall have no mere than 3 overshoots. 

6.3.13.3 OG Response Test 

6.3.13.3.1 Set up analog recorder to monitor the following: 


ME AS. NO. 

SIGNAL NAME 

a. 

GG2167 

OG Servo Error In Phase 

b. 

GG2170 

OG Torque Motor Current 

0. 

GG2166 

OG Servo Error Total 

d. 

GG2230 

OG CDU Fine Error 

s. 

002171 

OG IX Resolver Sine 

L 

GG217S 

OG IX Resolver Cosine 

f. 

GO120I 

IMU 28V 1% 800 ops 


6.3.13.3.2 On the CRT, verify CDU X, CDU T and CDU Z indicate +00000 (+00200). 

CAUTION: If the transients caused by the subsequent step input do not die out within 15 
seconds, remove IMU operate power. 

6.3.13.3.3 Enter 0010 into R-START 155. Press XEQ/SEAL pushbutton on R-155 to enter the 
DC step voltage into the OG stabilization loop. 

6.3.13.3.4 Prepare to start analog recorder St a chart speed of 100 mm/sec. (OG RESPONSE 
TEST). 

6.3.13.3.5 Enter 0000 into R-155. Start analog recorder. Press XEQ/SEAL pushbutton to 
remove the step input to the OG stabilization loop. 

6.3.13.3.6 After the transient on the recorder has died out, stop the recorder. 


fC- 
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6.3.13.3.7 From the Servo Error In Phase signal recorder trace, measure the time interval 
(Tl, Fig 3) between the removal of the step input to the point at which the trace settles to within 
5 percent of the step magnitude (A, Fig 3). The period, Tl, shall not exceed 0.1 second and the 
trace shall have no more than 3 overshoots. 

6.3.13.3.8 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 


Step Out 



TYPICAL STAB LOOP RESPONSE TO STEP INPUT 


FIGURE 3 
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6.3.14 GAN Fine Alignment Test 

6.3.14.1 On K-148 enters 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

6.3.14.2 Record CRT, DSKY Row 1 display as AAAAA and the time of day. 

6.3.14.3 On K-148 enter: 

VERB 21 NOUN 01 ENTR 
01300 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 
01300 ENTR 

6.3.14.4 Record CRT DSKY Row 1 display as ±BBBBB 

6.3.14.5 Perform the following calculations: 

^*^3600 *** * CCCC. C Contents of high order scalar register in hours. 

6.3.14.5. b Calculate the times of day at which the contents of the high order scalar will be at 
the following times. 

2.91 
6.82 
8.73 
11.64 
14.55 
17.46 
20.37 
23.30 

6.3.14.6 If the time of day is within 12 minutes of any of those times calculated in 6.3.14.5. b 
when about to complete step 6.3.14.30 wait until that time has passed and then proceed. 

6.3.14.7 On K-148 enter: 

VERB 01 NOUN 01 ENTR 

00370 ENTR 

Record contents of DSKY Row 1 xxxxY 

VERB 21 NOUN 01 ENTR 

000370 ENTR 

XXXXY* ENTR 

Where Y* is obtained from Table la. 

VERB 57 ENTR 

00003 ENTR 


70 



Apollo g&n specification 
NDl002323 Rev £ 


6.3.14.8 Verify CRT DSKY display as: 

VERB 06 NOUN 61 (Flashing) 

R1 - +13500 (SM Azimuth) 

R1 - +40.748 (Site Latitude) 

NOTE: If Rl and R2 indications are correct proceed to step 6.3.14.10. 

6.3.14.9 On K-148 enter: 

VERB 21 ENTR 
+13500 ENTR 
VERB 22 ENTR 
+40748 ENTR 

6.3.14.10 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT DSKY display 

VERB 21 NOUN 30 (Flashing) 


6.3.14.11 On K-148 enter: 

0000X ENTR (Test position, either 1 or 2) 

00000 ENTR (Use AOT) 

Observe on CRT DSKY display: 

VERB 06 NOUN 61 (Flashing) 

Disregard Row 1, 2, and 3 indications 

6.3.14.12 On K-148 enter: 

VERB 21 ENTR 

+XXX.XX ENTR (L tgt. true azimuth from 6.3.15.1.14) 
VERB 22 ENTR 

+XXX. XX ENTR (L tgt. elevation from 6.3.15.1.3) 

VERB 23 ENTR 

00001 ENTR (L tgt. number) 

VERB 33 ENTR 

Observe on CRT DSKY display: 

VERB 06 NOUN 61 (Flashing) 

Disregard Row 1, 2 and 3 indications. 

6.3.14.13 On K-148 enter: 

VERB 21 ENTR 

+XXX.XX ENTR (F tgt. true azimuth from 6.3.15.1.14) 
VERB 22 ENTR 

+XXX. XX ENTR (F tgt. elevation from 6.3.15.1.12) 
VERB 23 ENTR 

00002 ENTR (F tgt. number) 

VERB 33 ENTR 


71 



APOLLO GAN Specification 
ND1002323 REV C 


Observe on CRT DSKY display: 

VERB 51 (flashing) 

R1 - 00001 

6.3.14.14 On Computer Control and Reticle Dimmer Assembly, press MARK X pushbutton. 
Observe on DSKY display: 

VERB 21 NOUN 30 (Flashing) 

6.3.14.15 On DSKY press ENTR 
Observe on DSKY display: 

VERB 21 NOUN 43 (Flashing) 

6.3.14.16 On DSKY enter: 

00001 ENTR (L Detent Code) 

Observe on DSKY display 

VERB 21 NOUN 42 (Flashing) 

6.3.14.17 Set AOT to "L" position 

6.3.14.18 Rotate AOT control knob until the center of the L tgt reticle is super imposed between 
the double Y reticle. Record AOT counter value as LY XXX. XX. 

6.3.14.19 Rotate AOT control knob until the center of the L tgt reticle is superimposed between 
the double lines of the SPIRAL reticle. Record AOT counter value as LS XXX. XX. 

6.3.14.20 On DSKY enter: 

±XXX.XX ENTR (value of LY) 

Observe on DSKY display: 

VERB 22 NOUN 42 (Flashing) 

6.3.14.21 On DSKY enter: 

±XXX. XX ENTR (Value of LS) 

Observe on DSKY display: 

VERB 51 (Flashing) 

R1 = 00002 
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6. S. 14.22 On Computer Control and Reticle Dimmer Assembly, press MARK X pushbutton. 
Observe on DSKY display: 

VERB 21 NOUN 30 (Flashing) 

6.3.14.23 On DSKY press ENTR. Observe on DSKY display: 

VERB 21 NOUN 43 (Flashing) 

6.3.14.24 On DSKY enter: 

00002 ENTR (F Detent Code) 

Observe on DSKY display: 

VERB 21 NOUN 42 (Flashing) 

6.3.14.25 Set AOT to "F" position 

6.3.14.26 Rotate AOT control knob until the oenter of the F tgt. reticle is superimposed 
between the double Y reticle. Record AOT counter value as FY XXX. XX. 

6.3.14.27 Rotate AOT control knob until the oenter of the F tgt. reticle is superimposed bet w e e n 
the double lines of the SPIRAL reticle. Record AOT counter value as FS XXX. XX. 

6.3.14.28 On DSKY enter: , 

sfeXXX. XX ENTR (value of FY) 

Observe on DSKY display: 

VERB 22 NOUN 42 (Flashing) 

6.3.14.29 On DSKY enter: 

4XXX.XX ENTR (value of FS) 

NOTE: Walt until DSKY display indicates VERB 51 (Flashing) R1 = 00001 before proceeding. 

NOTE: Before completing step 6.3.14.30 check time of day to verify that the high order scalar 
will not overflow within the next 12 minutes. 

6.3.14.30 Repeat steps 6.3.14.14 through 6.3.14.29. 
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6.3.14.31 In approximately 7 minutes, observe on CRT D8KY display and record. 

VERB 06 NOUN 66 (Flashing) 

R1 = XXXXX (Where number part of Y am misalignment about Z 8m ) 

R2 - .XXXXX (Fractional number part of Ysm misalignment about Z Bm .) 

6.3.14.32 On K-143 enter. 

VERB 33 ENTR 

Observe on CRT D6KY display and record: 

VERB 06 NOUN 66 (Flashily) 

R1 * XXXXX (Whole number part of Zsm misalignment about Y sm ) 

R2 * . XXXXX (Fractional number part of Z 8m misalignment about Y sm ) 

6.3.14.33 On K-148 enter: 

VERB 36 ENTR 

Press ERROR RESET 

6.3.14.34 Repeat steps 6.3.14.7 through 6.3.14. 30 . 

6.3.14.35 In approximately 7 minutes, observe on CRT DSKY display and record: 

VERB 06 NOUN 66 (Flashily) 

R1 = XXXXX (Whole number part of Xsm misalignment about Ysm) 

R2 = . XXXXX (Fractional number part of Xsm misalignment about Ysm) 

6.3.14.36 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT DSKY display and record: 

VERB 06 NOUN 66 (Flashing) 

R1 - XXXXX (Whole number part of Ysm misalignment about Xsm) 

R2 * . XXXXX (Fractional number part of Ysm misalignment about Xsm) 

6.3.14.37 On K-148 enter: 


VERB 36 

ENTR 


Press ERROR RESET 


VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 


-38 
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6.3.14.38 Results. The PI PA bias determined previously in the IMU Performance Test 
<6.3.9) must be subtracted from the resultant data of the test. 

ft. 3.14.38.1 Y PIPA misalignment 

R1 R2 

About Z axis (from 6.3.14.31) - *XXXXX. XXXXX *sec 
Less Y PIPA bias (from 6.3.9) = -(*XXXXX. XXXXX)"sec 

Y PIPA misalignment about Z axis --- --'sec 

This value shall not exceed *600 sec 

6.3.14.38.2 Z PIPA misalignment 

R1 R2 

About Y axis (from 6.3.14.32) « *XXXXX. XXXXX sec 
Less Z PIPA bias (from 6.8.9) - - (±XXXXX. XXXXJQ sec 

Z PIPA misalignment about Y axis = *-♦ --sec 

This value shall not exceed *601) sec 

6.3.14.38.3 Z PIPA misalignment * 

R1 R2 

About Y axis (from 6.3.14.35) - *XXXXX. XXXXX sec 

Less X PIPA bias from (6.3.9) * -(*XXXXX. XXXX3Q sec N 

X PIPA misalignment about Y axis = ± -• —— sec 

This value shall not exceed *603 sec 

6.3.14.38.4 Y PIPA misalignment 

R1 R2 

About X axis from <5.3.14.36) - *XXXXX. XXXXX sec 
Less Y PIPA bias (from 6.3.9) - -(AXXXXX. XXXXX) sec 

Y PIPA misalignment about X axis * *-*•--sefc 

This value shall not excee *600 sec 

6.3.15 AOT Functional Accuracy Test 

NOTE: Use of a Dioptometer is required when sighting through AOT. 

6.3.15.1 Determination of Detent Angle Reference. 

NOTE: The included angles between targets LOS shall be known to *10 arc seconds. The elevation 
of each target LOS shall be known to *15 arc seconds. 

6.3.15.1.1 Place AOT in L detent position. 

NOTE: Communication between AOT and target theodolite operators is required. 



APOLLO GIN Specification 
ND1002323 REV B 


6.3.15.1.2 While viewing through AOT, instruct the target L operator to translate (vertically 
and laterally) and rotate (In azimuth and elevation) target L, ontU the target reticle appears in 
the lower right quadrant of the AOT field of view. 

NOTE: The target theodolite base must be level when alignment Is achieved. 

6.3.15.1.3 Upon alignment, aero the azimuth dial and record the elevation indication of target 

Las^. 

6.3.15.1.4 Place AOT la R detent position. 

6.3.15.1.5 While viewing through AOT, Instruct the target R operator to translate (vertically 
and laterally) and rotate (In azimuth and elevation) target R, until the target reticle appears in 
the lower left quadrant of the AOT field of view. 

6.3.15.1.6 Rotate the AOT control knob clockwise until the center of the target reticle is 
superimposed between the double Y reticle. Read and record the target R elevation dial indication 
as 0$. Zero the target R azimuth dial. Record AOT dial indication as RY * XXX. XX. 

6.3.15.1.7 Rotate the AOT control knob until the center of the target reticle is superimposed 
between the double SPIRAL lines of AOT reticle. Record AOT dial indication as RS = XXX. XX. 

6.3.15.1.8 Collimate L and R targets on each other, record each target azimuth with each target 
LOS leveled. 

Target L az * Target R aa = 

6.3.15.1.9 Place the AOT in F detent position. 

6.3.15.1.10 Move the R target theodolite to a position in front of the AOT F detent position. 

(The target shall now be referred to as the F target). 

6.3.15.1.11 While viewing through the AOT, instruct the target F operator to translate 
(vertically and laterally) and rotate(in azimuth and elevatloi} target F until the center of the 
target reticle appears in the center of the AOT reticle. 

6.3.15.1.12 Upon alignment, zero the azimuth dial and record the elevation indication of target 
F as ^ 2 . 

6.3.15.1.13 Collimate L and F targets on each other, record each target azimuth with each 

target LOS leveled. . ^ / 

Target F az * g. Target Laz -«< i 

6.3.15.1.14 Determine the true azimuth of targets L and F with respect to the AOT. The 
target azimuth shall be known to within 0.5 arc degrees. 

6.3.15.1.15 Rotate the F target in azimuth and elevation to the specified and recorded angles 
of 6.3.15.1.12. 
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6,3.15.1.16 Rotate the L target in aiimuth and elevation to the specified and recorded angles 
of 6.3.15.1.13. 


6.3.15.1.17 Calculate the values of the included angles between target L and F as Xi and targets 
L and R as X 2 . 


*1 - Co#” 1 £oln aid t 2 * Coo Coo #, CooCl«0-'(< 1 +*( 2 $ 
X 2 - coe-1 £sin*i sid As + cos fe cos 4 % cos |l80-(Af 3 +<* 

Where: oC j « as value, step 6.3.15.1.6 
cx 2 ■ *x value, step 6.3.15.1.13 
OC|*u value, step 6.3.15.1.8 
•fl * as value, step 6.3.15.1.13. 

6.3.15.3 Computer Loading of Detent Calibration Data 


6.Soli.S. 1 On K-148 enter: 


VERB 21 

NOUN 03 

ENTR 

01462 


ENTR 

XXX. XX 


ENTR (Detent L ax data) 
ENTR 

01463 


ENTR 

XXX. XX 

, 

ENTR (Detent F ax data) 
ENTR 

01464 


ENTR 

XXX. XX 


ENTR (Detent R ax data) 
ENTR | 

01465 


ENTR 1 

XXX. XX 


ENTR (Detect L EL data) 
ENTR j 

01466 

XXX. XX 


ENTR * . 

ENTR (Detect F EL data) 
ENTR 1 

ENTR . 

01467 


XXX. XX 


ENTR (Deteflt R EL data) 


^ I 

6.3.15.3 AOT Measurement, of Xi 1 


6.3.15.3.1 On K-148 enter: 


VERB 57 ENTR 

00012 ENTR 

Observe VERB 51 flashing and R1 ■ OOOOl Sn CRT DSKY display. 
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6.3.15.3.2 On Computer Control and Reticle Dimming Assembly press MARK X pushbutton. 
Observe VERB 50 displayed on CRT DSKY display. 

6.3.15.3.3 On DSKY press ENTR 

Observe VERB 21 NOUN 30 flashing on DSKY 

6.3.15.3.4 On DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashing 

00001 ENTR 

Observe VERB 21 NOUN 42 flashing 

6.3.15.3.5 Set AOT in L detent position. 

6.3.15.8.6 Rotate the AOT control knob clockwise until the center of the target reticle is 
superimposed between the double Y reticle. Read and record as LY - XXX. XX. 

6.3.15.3.7 Rotate the AOT control knob until the center of the target reticle is superimposed 
between the double SPIRAL lines of AOT reticle. Record AOT dial indication as LS XXX. XX. 

6.3.15.3.8 On DSKY enter: 

±XXX. XX ENTR (LY from 6.3.15.3.6) 

Observe VERB 22 NOUN 42 flashing 
±XXX. XX ENTR (LS from 6.3.15.3.7) 

Observe VERB 51 flashing and R1 * 00002. 

6.3.15.3.9 On Computer Control and Reticle Dimming Assembly, press MARK X pushbutton. 
Observe VERB 50 displayed. 

6.3.15.3.10 On DSKY press ENTR 

Observe VERB 21, NOUN 30 flashing on DSKY. 

6.3.15.3.11 On DSKY enter: - 

00000 ENTR 

Observe VERB 21, NOUN 43 flashing 

00002 ENTR 

Observe VERB 21, NOUN 42 flashing 

6.3.15.3.12 Set AOT in F detent position. 


V# 


78 



APOLLO G6N Specification 
ND1002323 REV B 


6.3.15.3.13 Rotate AOT control knob clockwise until the center of the target reticle is super¬ 
imposed between the double Y reticle. Record AOT dial indication as FY * XXX. XX. 

6.3.15.3.14 Rotate the AOT control knob until the center of the target reticle is superimposed 
between the double S reticle lines. Record AOT dial indication as FS - XXX. XX. 


6.3.15.3.15 On DSKY enter: 

sfcXXX. XX ENTR (FY from 6.3.15.3.13) 
Observe VERB 22 NOUN 42 flashing 
±XXX. XX ENTR (FS from 6.3.15.3.14) 
Observe VERB 06 NOUN 03, R1 - XldbO. 08 degrees. 

6.3.15.4 AOT Measurement of X2 

6.3.15.4.1 On K-148 enter 


VERB 57 ENTR 

00012 ENTR 

Observe VERB 51 flashing and R1 « 00001 on CRT DSKY display 

6.3.15.4.2 On Computer Control and Reticle Dimming Assembly, press MARK X pushbutton. 
Observe VERB 50 displayed on CRT DSKY display. 


6.3.15.4.3 On DSKY press ENTR. Observe VERB 21 NOUN 30 flashing on DSKY. 

6.3.15.4.4 On DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashing 

00001 ENTR 

Observe VERB 21 NOUN 42 flashing 

*XXX. XX ENTR (LY from 6.3.15.3.6) 

Observe VERB 22 NOUN 42 flashing 
±XXX.XX ENTR (LS from 6.3.15.3.7) 

Observe VERB 51 flashing and R1 * 00002. 


6.3.15.4.5 On Computer Control and Reticle Dimming Assembly, press MARK X pushbutton. 
Observe VERB 50 displayed. 


6.3.15.4.6 On DSKY press ENTR. Observe VERB 21, NOUN 30 flashing on DSKY. 
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6.3.15.4.7 On DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashing 

00002 ENTR 

Observe VERB 21 NOUN 42 flashing 

*XXX. XX ENTR (RY from 6.3.15.1.6) 

Observe VERB 22 NOUN 42 flashing 
dkXXX.XX ENTR (RS from 6.3.15.1.7) 

Observe VERB 06 NOUN 03, R1 * X2±0.08 degrees. 
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APPENDIX I 

MEASUREMENT TOLERANCES 


PSAAM AND/OR 


SIGNAL 

SIGNAL NAME 

GW LAB TEST 

REQUIRE ME NT 

SCA UNCERTAINTY 
OF FULL SCALE 

GO 1020 link 4* 

+14 vdc LGC Supply 

14.0+0.4 vdc 

0% 

GG 1030 link 4 

+4 vdc LGC Supply 

4.0+0.2 vdc 

0% 

GG 1040 link 5** 

+120 vdc PIPA Supply 

120+6.0 vdc 

1% 

GG 1070 link 4 

+4 vdc CDU Supply 

4.0+0.2 vdc 

0% 

GG 1100 link 4 

-28 vdc Supply . 

-27.5+6.0 vdc 

0% 

GG 1110 link 5 

2.6 vdc Telemetry Bias 

No. 1 

2.5+0.1 vdc 

0% 

GG 1201 link 5 

IMU 28V 800 cps 1% 

28+0.56V rms 

1% 

GG 1202 link 4 

IMU 28V 800 cps 5% 

28+1.4V rms 

1.5% „ 

GG 1203 link 4 

IMU 28V 800 cps 5% 

28+2. IV rms 

1.5% 

GG 1331 link 5 

3.2 kc 28V Supply 1% 

28.6+0.56V rms 

1% 

GG 1500 link 4 

+28 vdc IMU Oper BUS, 

28.0-3.5, +5.5 vdc 

0% 

GG 1510 link 4 

+28 vdc IMU ST BY BUS. 

28.0 -3.5, +5.5 vdc 

0% 

GG 1513X link 5 

+28 vdc IMU STBY/OFF 

28.0+1 vdc 

0% 

GG 1520 link 4 

+28 vdc LGC Oper BUSl 

28.0 +4.5, -3.5 vdc 

0% 

GG 1523X link 5 

+28 vdc LGC Operate 

28.0+1 vdc 

0% 

GG 2001 link 5 

X PIPA S.G. OUT IN PH 

+2.5+0.128V rms at lg 

3% 

GG 2021 link 5 

Y PIPA S.G. OUT IN PH 

+2.5+0.128V rms at lg 

3% 

GG 2041 link 5 

Z PIPA S. G. OUT IN PH 

+2.5+0.128V rms at lg 

3% 

GG 2106 link 4 

IG Servo Error Total 

0.0+60 MV rms at null 

1% 

GG 2107 link 5 

IG Servo Error IN PH 

0.0+60 MV rms at null 

2% 

GG 2110 link 4 

IG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

0% 

GG 2110 link 5 

IG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

1% 

GG 2112 link 5 

IG IX Resolver Out-Sine 

18.4+1.84V rms at 46*“ 

2.5% 

GG 2113 link 5 

IG IX Resolver Out-Cosine 

18.4+1.84V rms. at 46* c 

2.5% 

GG 2121 link 5 

IG IX Resolver Out-Sine 11* 

5.35+0.27V rms at 11* 

2% 

GG 2136 link 4 

MG Servo Error Total 

0.0+60 MV rms at null 

1% 

GG 2137 link 5 

MG Servo Error IN PH 

0.0+60 MV rms at null 

2% 

GG 2140 link 4 

MG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

0% 

GG 2140 link 5 

MG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

1% 

GG 2142 link 5 

MG IX Resolver Out-Sine 

18.4+1.84V rms «t 46** 

2.5% 

GG 2143 link 5 

MG IX Resolver Out-Cosine 

18.4+1.84V rms at45** 

2.5% 

GG 2151 link 5 

MG IX Resolver Out-Sine 11* 

5.35+0.27V rms at 11* 

2% 

GG 2166 link 4 

OG Servo. Error Total 

0.0+60 MV rms at null 

1% 

GG 2167 link 5 

OG Servo Error IN PH 

0.0+60 MV rms at null 

2% 

GG 2170 link 4 

OG Torque Motor Current 

0.3 AMP Max during any 
fine Align Torque 

0% 

NG 1336 Hide 4 

PH DIFF 8.2kc 

28V/LGC SYNC 

0* +10* 

3% 

to ' 
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APPENDIX I (Continued) 


PSAAM AND/OR 


SIGNAL 


GAN LAB TEST 

SCA UNCERTAINTY 

gfiNALHAMI? 

REQUIREMENT 

OF FULL SCALE 

GG 2170 link 5 

OG Torque Motor Current 

0.9 AMP Max during 
any fine Align Torque 

1% 

GG 2172 link 5 

OG IX Resolver Out-Sine 

18.4*1.84V rma at 49* e 

2.5% 

GG 2173 link 5 

OG IX Resolver Out-Cosine 

18.4*1. 84V rma at 45P * 

2.5% 

GG 2181 link 5 

OG IX Resolver Out-Sine 11* 

5.35*0.27V rms at 11* 

2% 

GG 2219 ltnk 5 

Pitch Attitude Error 

5.05±0.5V rms at 17* 

1% 

GG 2220 ltnk 4 

IG CDU Fine Error 

0.0*0.07V rms at null 

1% 

GG 2221 link 4 

IG CDU Coarse Error 

0.0*0.68V rms at null 

1% 

GG 2249 link 5 

YAW Attitude Error 

S. 05*0.5V rms at 17* - 

1% 

GG 2250 link 4 

MG CDU Fins Error 

0.0*0.07V rms at null 

1% 

OG 2251 link 4 

MG CDU Coarse Error 

0.0*0.68V rms at null 

1% 

GG 2279 ltnk 5 

Roll Attitude Error 

5.05*0.5V rma at 17T1 

1% 

GG 2280 link 4 

OG CDU Fine Error 

0.0*0.07V rms at null 

1% 

GG 2281 link 4 

OG CDU Coarse Error 

0.0*0.68V rms at null 

1% 

GG 2300 link 5 

PIPA Temperature 

130.841. rr la Operate 

1% 

OG 2301 link 4 

DUG Temperature 

135*2. B*F In Operate 

1% 

GG 2301 link 5 

DUG Temperature 

135*2. 5*F in Operate 

1% 

GG 2302 link 4 

IMU Heater Current On 

28*1 vdc 

0% 

GG 2303 link 4 

IMU Blower Current On 

28*1 vdftc 

0% 

GG 3304 link 5 

RR Shaft IX Resolver Out- 
Sine 

.19.65*0.98V rms at 45* 

2.5% 

GG 3305 link 5 

RR Shaft IX Resolver Out- 
Cosine 

19.65*0.98V rms at 45* 

2.5% 

GG 3311 link 4 

RR Shaft CDU Fine Error 

0.0*0.07V rms at null 

1% 

GG 3312 link 4 

RR Shaft CDU Coarse Error 

0.0*0.68V rms at null 

1% 

GG 3321 link 4 

RR Trunnion CDU Fine iError 

0.0*0.07V rms at null 

1% 

GG 3322 link 4 

RR Trunnion CDU Coarse ; .. 
Error 

0.0*0.68V rms at null 

1 %% 

GG 3324 link 5 

RR Trunnion IX Resolver 
Out-Sine 

19.65*0.98V rms at 45* 

2.5% 

GG 3325 link 5 

RR Trunnion IX Resolver 
Out-Cosine 

19.65*0.98V rms at 45* 

2.5% 

GG 4300 link 4 

LGC Temperature 

87.5*42.5*F 

0% 

GG 6020 link 4 

PIPA Calibration Module 
Temperature 

67.5*22.5° F 

0% 

GG 6020 link 5 

PIPA Calibration Module 
Temperature 

67.5*22.5*F 

0% 

GG 6021 link 4 

PSA Temperature 

85*25.0*F 

0% 
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SIGNAL 

SIGNAL NAME 

NG1021 link 4 

14 VDC LGC Noise RMS 

NG1022 link 4 

14 VDC LGC Noise Peak 

NG1031 link 4 

4 VDC LGC Noise RMS 

NG1032 link 4 

4 VDC LGC Noise Peak 

NG1071 link 4 

4 VDC CDU Noise RMS 

NG1072 link 4 

4 VDC CDU Noise Peak 

NG1501 link 4 

28 VDC IMU Operate Noise 
RMS 

NG1502 link 4 

28 VDC IMU Operate Noise 
Peak 

NG1511 link 4 

28 VDC IMU Standby Noise 
RMS 

NG1512 link 4 

28 VDC IMU Standby Noise 
Peak 

NG1521 link 4 

28 VDC LGC Operate Noise 
RMS 

NG1522 link 4 

28 VDC LGC Operate Noise 
Peak 


♦Link 4 - PSAAM Output Signal 
♦♦Link 5 - SCA Output Signal • 


GW LAB TEST 

PSAAM AND/OR SCA 

REQUIREMENT 

UNCERTAINTY OF 
FULL SCALE 

0.4VRMS Max 

0% 

5 volts with rise 


time of 2 to 5 usee 

0% 

0.4 VRMS Max 

5 volts with rise 

0% 

time of 2 to 50 used 

0% 

1.0 VRMS Max 

5 volts with rise 

0% 

time of 2 to 50 usee 

0% 

1.0 VRMS Max 

0% 

5 volts with rise 

time of 2 to 50 usee 

0% 

1.0 VRMS Max 

0% 

5 volts with rise 

time of 2 to 50 usee 

0% 

2.0 VRMS Max 

0% 

5 volts with rise 

time of 2 to 50 usee 

0% 
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ADDENDUM 1 
LEM I 

The following procedure will be performed for LEM 1 only. 


m 
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6.3.16 Gyrocompas8ing Test 

6.3.16.1 Insure that the IMU Operate power and LGC Operate power has been applied for a 
minimum of one hour and that the IMU is not in a Glmbal Lock condition. 

6.8.16.2 On K-148 enter the following sequence: 

VERB 57 ENTR 

00006 ENTR 

6.3.16.8 VERB 06 NOUN 61 shall Rash. 

6.3.16.4 The CRT, D6KY display shall display Launch Azimuth. (Launch Azimuth shall be the 
GAEC Navigator Base Azimuth defined by GAEC). 

6.3.16.5 If value for Row 1 is correct, proceed to the next step. If value for Row 1 is incorrect, 
enter the following into K-148: 

VERB 21 ENTR 

4XXXXX ENTR Correct launch azimuth (GAEC Nav Base As) 

Verify value in Row 1 is correct. 

6.3.16.6 On K-148 enter the following: 

VERB 33 ENTR 

6.3.16.7 VERB 06 NOUN 61 shall flash. 

6.3.16.8 The CRT, DSKY display shall display Navigation Base Azimuth and Latitude, respectively. 
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6.3.16.9 If the values for Row 1 and Row 2 are correct, proceed to the next step. If the values 
for Row 1 or Row 2 are incorrect, enter the following into K-148. 

If Row 1 is incorrect: VERB 91 ENTR 

&XXXXX ENTR (Correct Nav Base Azimuth) 

If Row 2 is incorrect: VERB 22 ENTR 

+40.748 ENTR (Correct Site Latitude) 

Verify values for Row 1 and Row 2 are correct. 

6.3.16.10 On K-148 enter the following: 

VERB 33 ENTR 

VERB 16 NOUN 20 ENTR 

6.3.16.11 One hour after step 6.3.16.10 has been performed, read and record CRT DSKY 
display of Row 1, Row 2, and Row 3. 

6.3.16.12 Obtain and record the latest measured value of the following data. 

6.8.16.12.1 NBDX 

6.3.16.12.2 NBDY 

6.3.16.12.3 NBDZ 

6.3.16.12.4 ADIAZ 

6.3.16.12.5 ADSRAY 

6.3.16.12.6 GAEC NB YZ plane about Z local vertical. 

6.3*16.12.7 GAEC NB YZ plane about Y local vertical. 

6.3.16.13 Calculate the vertical and east IRIG coefficient drift contribution to azimuth error 
(4> Vert). 

a. Drift (vert) * NBDZ+ADIAZ *_meru 

b. Drift (east) * NBDX sin 9C +NBDY sin (fl(+ 90) + ADSRAY sin (#(+ 90) 

Where = Launch Azimuth 

c. 4 vert ■ 4. 65a + 272 b ■_degrees 

3600 

i 

ii 
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6.3.16.14 Algebraically : add' -i r 5 <p (vert) from the Row 1 D8KY display recorded in 6.3.16.11. 
The resultant azimuth error shall be 000.00*000.57 degrees. 

6.3.16.15 Algebraically subtract the value recorded in 6.3.16.12.6 from the Row 3 DSKY display 
recorded in 6.3.16.11. The resultant vertical error about Z local vertical shall be 000.00*000.06 
degrees. 


6.3.16.16 Algebraically subtract the value recorded in 6.3.16.12.7 from the Row 2 DSKY display 
recorded in 6.3.16.11. The resultant vertical error about Y local vertical shall be 000.00*000.06 
degrees. 

6.3.16.17 Two hours after 6.3.16.10 has been performed, read and record CRT DSKY display 
of Row 1, Row 2, and Row 3. 

6.3.16.18 The CRT DSKY display of Row 1 shall be within 000.06 degrees of the value recorded 
in 6.3.16.11. The CRT DSKY display of Row 2 and Row 3 shall be within 000.03 degrees of the 
respective values recorded in 6.3.16.11. 

6.3.16.19 On K-148 enter the following: 

VERB 36 BNTR 

VERB 40 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 


ft* 
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ADDENDUM 1 
LEM 1 


Addition 2: Perform LEM 1 test in accordance with the following Flowgram. 
Addition 3: Place a note after paragraph 6.3.1.6.2. 

NOTE: If the LMP Interlock CB is energized insure that the ATCA switch on LEM 
Panel 16 and the ATCA/PGNCS switch on Panel 11 are in the off position 
before performing the following steps. 
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ADDENDUM II 
AURORA 85 


Following are the changes required to make this document applicable for checkout of a GIN 

System with an Aurora 85 Test Rope. 

Addition 1. Paragraph 6.3.7 PGNCS Operational Test 

a. Delete paragraphs 6.3.7.15.2 and 6.3.7.15.3 

b. Subtract an Octal 1 from each of the NOUN display requirements in paragraphs 

6.3.7.20.1, 6.3.7.20.3, 6.3.7.20.5, 6.3.7.20.7, 6.3.7.20.9, 6.3.7.20.11 

and 6.3.7.20.13. 

Addition t. Paragraph 6.3.8 IRIG Scale Factor Test 

a. Change Paragraph 6.3.8.22 tb read as follows: 

The average of the three readings of Scale Factor Error for each of the 6 positions 

shall be 556*1750 PPM. 

Addition 3. Paragraph 6.3.9 1MU Performance Test. 

a. Add the following note prior to step 6.3.9.22. 

NOTE: Paragraph 6.3; 9.24 must be performed within one minute after 

VERB 06 and NOUN 66 flash in paragraph 6.3. 9.23. In the event a 
PROG alarm is obtained enter VERB 36, press the ENTR pushbutton 
and repeat paragraphs 6.3.9.8 through 6.3.9.24. 

b. Add the following note prior to step 6.3.9.36. 

NOTE: Paragraph 6.3.9.39 must be performed within one minute after 
VERB 06 and NOUN 66 flash in paragraph 6.3.9.38. In the event 
a PROG alarm is obtained enter VERB 36, press ENTR and repeat 
paragraphs 6.3.9.8 through 6.3.9.1. Enter the following in K-148. 

VERB 25 ENTR 

*00600 ENTR ' • . 

*00000 ENTR 

*00003 ENTR 

Repeat paragraphs 6.3.9.28 through 6.3.9.39. 
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6.3.17.4.4 On K-148 enter the following: 

Press ERR RST 
VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
+00000 ENTR 

+03375 ENTR 

VERB 34 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Verify RR CDU Fail comes ON in approximately 90 seconds. 
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ADDENDUM m HR INTERFACE 
LTA-8, (MSC) - LEM 2 * Subsequent 


RR CDU testing requires that the Rendezvous Radar is operating. The Rendezvous |g 

not activated until Integrated testing. To insure that the RR CDU'a are operating properly 
the minimum requirements for RR CDU testing are presented here so that they may be 
as part of the requirements to be demonstrated at the first opportunity after Rendezvous 

activation. 


6.3.17 


RR/CDU Control 


6.3.17.1 Command Accuracy 24000* 

6.3.17.1.1 On K-148 enter the following 

VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
+24000 ENTR 

+24000 ENTR 

VERB 34 ENTR 


The CRT RR CDU Trunnion and Shaft angle indications shall be 240.00+000.30*. 


6.3.17.2 


CDU Fine and CDU Coarse Error 


Set up analog recorder to monitor the following: 


Meas. No. 

Signal Name 

a. GG3311 

Shaft CDU Fine Error 

b. GG3312 

Shaft CDU Coarse Error 

o. GG3321 

Trunnion CDU Fine Error 

d. GG3322 

Trunnion CDU Coarse Error 

On K-148 enter the following: 

VERB 36 

ENTR 

VERB 41 NOUN 40 

ENTR 

+04500 

ENTR 

+04500 

ENTR 

VERB 34 

ENTR 


6.3.17.2.3 


Verify the following signals on the CRT. 


RR Shaft IX Sin (GG3304) 

RR Shaft IX Cos (GG3305) 

RR Trunnion IX Sine (GG3324) 
RR Trunnion IX Cos (GG3325) 


18.4+1.84 VRMS 
18.4+1.84 VRMS 
18.4+1.84 VRMS 
18.4+1.84 VRMS 
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6.3.17.2.4 Verify that no CDU Fine Error (GG3311, GG3321) exceeds .070 volts. 

6.3.17.2.5 Verify that no CDU Coarse Error (GG3312, GG3322) exceeds .680 volts. 

6.3.17.3 CDU Repeatability 

6.3.17.3.1 Record the CRT RR Shaft and Trunnion CDU indications. 

6.3.17.3.2 On K-148 enter the following: 

VERB 40 NOUN 40 ENTR 


Wait 10 seconds then record the CRT RR CDU Trunnion and Shaft indications; 
the recorded value shall be within ±000.01* of the value recorded above. 

6.3.17.4 RR CDU Fail 


6 . 3.17.4.1 On K-148 Enter the following: 


VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
00100 ENTR 

00000 ENTR 

VERB 34 ENTR 

VERB 21 NOUN 10 ENTR 
•0012 ENTR 

•0001 ENTR 

Verify RR CDU Fail oomes ON is approximately 90 seconds. 

6.3.17.4.2 On K-148 enter the following: 


Press ERR RST 
VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
+00000 ENTR 

+00100 ENTR 

VERB 34 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 


Verify RR CDU Fail comes ON in approximately 90 seconds. 


93 



APOLLO GAN Specification 
ND1002323 REV E 


3.17.4.3 


On K-148 enter the following: 


Press ERR RST 
VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
+03375 ENTR 

+00000 ENTR 

VERB 34 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 


Verify RR COU Fail comes ON in approximately 90 seconds. 
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5.2.2 The PSA, CDU, and PTA cold plates shall be provided with coolant as per ICO 
LI8-510-10001. 

5.3 TEST EQUIPMENT TOLERANCES 

5.3.1 Measurement and tolerance specifications stated herein are basic GAN system perform¬ 
ance specifications. Calibration data must be supplied to the Acceptance Checkout Equipment 
(ACE) for the Power and Servo Assembly Adapter Module (PSAAM) and Signal Conditioner 
Assembly (8CA) performance. Final tolerances must include PSAAM and SCA stability uncer- 
tainties. All uncertainties due to instrumentation shall be root sum squared with the basic GAN 
tolerances to yield an acceptable tolerance for use when testing the GAN system in the spacecraft. 

6.3.2 In the event of a conflict between requirements, the following order of precedence shall 
apply. The contractor shall also notify AC Electronics Site Manager of the conflict. 

a. The contract 

b. This specification 

c. Documents referenced in this specification 

5.4 TEST SEQUENCE 

5.4.1 The test sequence shall normally follow the flowgram in Figure 2. Any test subsequent 
to Temperature Control Verification Section 6.3.4 may be conducted providing the General Turn 
On Procedure 6.2.4 is followed. 

5.5 The generation of a noise alarm indication, as evidenced by one or more Noise Peak Event 
lamps becoming lighted shall be cause for immediate determination of effects on the GAN system 
test in progress. In the event of detrimental effects on the system test a troubleshooting routine 
shall be entered to determine the cause of the alarm. Testing shall continue only after demon¬ 
strating that the cause of the noise alarm has been located and that remedial action has been or 
will be taken, or that the transient or noise causing the alarm has no detrimental effect on the 
GAN System or test in progress. 

5.6 TEST FAILURE CRITERIA 

5.6.1 HUG and PIPA data (See paragraph 6.3.9) 

5.6.1.1 H D lt D 2 , or D 3 exceeds its maximum value as specified in 6.3.9 for a ny HUG or PIPA 

a retest sequence shall be initiated as indicated below: * 



RETEST SEQUENCE 

The retest sequence shall be performed using the paragraphs indicated in Table 4 correspond¬ 
ing to the out-of-spec parameters. Table A indicates the test positions and other isolated 
parameters that muat.be recalculated and qualified. 

® ®1» ^®3 are within tolerance after the retest sequence is completed, the original 
out-of-tolerance terms calculated in 6.3.9.70.4 shall be exonerated. 
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TABLE 5 


O.O.S. PERFORM 

PARAMETER POSITIONS 

NBDY 1 


• PARAMETERS TO BE 
NBDY 


REQUALIFIED 


NBDZ 


NBDX 


ADSRAY 


ADSRAZ 


AD8RAX 


ADIAY 


ADIAZ 


ADI AX 


X PIPA Bias or S. F, 


Y PIPA Bias or S.F, 
Z PIPA Bias or S.F. 


2 


3 


land 4 


2 and 9 


3 and 7 


1 thru 3 V 
7 and 10 


2 thru 4 * 


1 thru 3 


1 thru 2 


5 and 6 


3 and 4 


NBDZ 


NBDX 


ADSRAY, NBDY 
ADSRAZ, NBDZ 
ADSRAX, NBDX 

NBDY, NBDX, ADIAX, ADSRAX, ADIAY 


NBDZ, NBDX, ADIAZ 
NBDX, ADIAX, NBDY 
X PIPA BIAS, X PIPA 8. F. 

Y PIPA BIAS, Y PIPA S. F. V 

Z PIPA B.iaa, Z PIPA S. F. 
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ParajrraDh Now 

Test Title 


Standby Power S Test 

S.S.S 

Alarms and Interrupts Test 

S.S.S ' ^ ’ 

IMU Operate Power OS Test 

s.s.4 

Temperature Control Verifloatlott 


PGNCS Power Supply Test . 

S.S.S 

IMU Operational Test 

S.S.? 

PGNCS Operational Test 

<.M 

DUG Scale Factor Test 

M.I 

IMU Performanos Test 

, .; v ^ 

LGC Voltage Margin Test 

S.S.U 

LGC Clock Frequency Test 


< Gimbal Friction Test 

S.S.lt 

Stabilisation Loop Response Test 

e.t .14 

G4N Fine Alignment Test 

6.*.15 

AOT Functional Performance Test 




roARTErw ^ 


FIGURE 1 
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5.6.1.2 Failure to be within the ma ximum values of Dj, 
of 5.6.1.1 shall constitute a failure of the assembly. 


D 2 , and Dg after the retest sequence 


5. 6 .2 Failure of the GIN System to pass any examination or test specified herein shall ten¬ 
tatively classify the GIN System as non-conforming. Normal test sequence may be continued 
upon determination of the cause of the nonconformance or at the discretion of the GIN contractor 
test team if it is determined that such action is not detrimental to the GAN System or other 
interfacing subsystems. All nonconformances shall be investigated and cleared by waivers 
(F.N.N.), correction of specification, or hardware replacement and retest. The suspected 
malfunctioned hardware shall be removed and returned to the laboratory where the malfunction 
shall be verified. Only after malfunction verification shall a flight certified replaceable element 
be installed in the GIN System. 


5.7 Retest subsequent to replacement of a malfunctioned assembly with tha t of a flight certified 
assembly shall be at the discretion of NASA Engineering. Table I can be used as a guide to 
determine general retest requirements. In all retest procedures, the test sequence of Figure 

2 shall be adhered to. * 

5 .8 It is assumed that the Test Conductor has a working knowledge of the test equipment used; 
therefore, this procedure contains only the steps pertaining directly to the GAN components '* 
If any questions arise concerning the test equipment, the Test Conductor should refer to the 
respective operational manuals. 

5 .8 Spacecraft systems other than the GIN System may be operating on a noninterfering basis 
while individual system checkout of the GAN is being conducted. 

5 .10 DATA RETRIEVAL 

5.10 .1 All data concerning the checkout and operation of the GIN System as monitored via ACE 
shall be recorded on the data sheets associated with their corresponding test. Out of tolerance * 
reading shall be recorded and flagged by appropriate signals. 

5.10.2 During GAN system testing, all interleaved data. Uplink Command Files and Downlink 
Data File shall be maintained (recorders On). All A/B PCM data that is not made available to 
the ACE displays shall be verified by requesting a time history data strip out of said data for the 
time period when the test was performed. 

6 . DETAILED REQUIREMENTS 

6.1 INITIAL TEST CONDITIONS 

6 . 1.1 The IMU shall be supplied with heater power on a continuous basis. The Portable Tem¬ 
perature Controller (Model No. 410-31058) shall be connected at all times although heater power 
may be supplied from the +28 VDC IMU STANDBY bus and monitored through ACE. 

6 . 1 .2 The IMU shall never be without heater power longer thun 15 minutes. 


II 
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6.2 OPERATIONAL REQUIREMENTS 

6.2.1 Emergency Shutdown Procedure 

CAUTION 

In the event of any malfunction which might damage the G&N System before the normal shutdown 
procedure in 6.2.2 can be performed, power shall be removed from the G&N System as soon as 
possible. If at all possible, without creating any delay, IMU Operate power should be removed first. 

6.2.2 Normal Shutdown Procedure 

6.2.2.1 The normal shutdown of a G&N System shall include parking the gimbals prior to re¬ 
moving IMU Operate Power, This is accomplished in the following procedure. 

6.2.2.2 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+09000 ENTR 

6.2.2.3 On the CRT, verify the following gimbal angles are displayed: 

IG is between 358 and 002 
MG is between 088 and 092 
OG is between 358 and 002 
Verify Gimbal Lock Lamp is lighted. 

6.2.2.4 Pull out +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11 to remove 
IMU OPERATE power. 

6.2.2.4.1 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
00322 ENTR 

00000 ENTR 

Verify that NO ATT and GIMBAL LOCK lamp indications are OFF. 

6.2.2.5 Pull out +28 VDC LGC OPERATE circuit breaker on LEM Cibin Panel 11 to remove 
LGC OPERATE power. 

6.2.2.6 Pull out +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to remove 
IMU STANDBY power. 

6.2.3 Initial Turn-On Procedure 

6.2.3.1 Proper coolant flow shall be verified prior to application of any power to the G&N 
System. 

6.2.3.2 The initial power turn-on sequence shall be in the order specified in the test procedures 
(6.3) observing all cautions and delays as specified. 

6.2.4 General Turn-On Proceckire 

6.2.4.1 This step shall be effective only after having completed the initial turn-on procedures. 

6.2.4.2 Proper coolant flow shall be verified. - 

*- 2 - 4 - 3 Depress +28 VDC IMU STANDBY circuit krasker OO LEM Csbln Panel II to supply IMU 
STANDBY power. Record time. 
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6.2.4.4 Depress +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to supply 
LGC Operate power. The Restart lamp may come on, if it does press RSET on the D6KY. 

6.2.4.6 On K-148 enter the following sequence: 

ERROR RESET 

VERB 36 ENTR (fresh start) 

VERB 57 ENTR 

00015 ENTR (clear erasable memory) 

VERB 21 NOUN 27 ENTR 
77777 ENTR (LGC Self Check) 

6.2.4.7 On the CRT, verify that the 3.2 KC 28V Supply indicates between 28.04 and 29.16 
VRMS (CG 1331). 

6.2.4.8 On the CRT, verify that R1 does not displqr 01102 or 41102 (indicating a malfunction). 

6.2.4.9 Wait 5 minutes then enter the following in K-148. * 


a. 

VERB 84 

ENTR 

b. 

VERB 21 NOUN 2T ENTR 

e. 

00000 

ENTR . 

d. 

VERB 25 NOUN 01 ENTR 

e. 

08770 

• ENTR SET LOC. 

f. 

10067 

ENTR CSS NEW JOB 

«• 

04817 

ENTR TC CHANG 1 

h. 

01770 

ENTR TC ACTLITON 

i. 

VERB 25 NOUN 26 ENTR CALL PRIO/DELAY 

J. 

01000 

ENTR 01 PRIORITY 

k. 

01770 

ENTR RELATIVE E-MEM 

a. 

00007 

ENTR BANK ADD. 

a. 

VERB 30 

ENTR REQ EXEC. 


NOTE: If a VERB 36 is performed after the above information has been entered, repeat lines 
6.2.4.9. f through 6.2.4.9. j. 

6.2.4.10 CAUTION : LGC OPERATE AND IMU STANDBY power must have been applied a 
minimum of two hours before energizing the IMU OPERATE circuit breaker in step 6.2.4.16 
unless all of the following conditions are. met: 

IF: 1. The GIN System has previously been in Standby Mode at least two hours and 
subsequently been in Operate Mode, AND 

2. The gimbals were placed in a parked position prior to shutdown, AND 

8. The shutdown period did not exceed 5 days, AND 

4. The Spacecraft or IMU have not been moved in any way during the shutdown period. 
THEN: The two-hour standby Mode operation requirement is reduced to 15 minutes. 
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6.2.4.11 The GIN System is defined as being in Standby Mode when LGC Operate and 
IMU Standby power is applied and IMU Operate power is off. The inertial components 
have suspension power in Standby Mode. 

6.2.4.12 The GIN System is defined as being in Operate Mode when LGC OPERATE, IMU 
STANDBY and IMU Operate Power is applied to the* system. 

6.2.4.13 Set up analog recorder to monitor the following signals: 



Signal Nn. 

Signal Name 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2106 

IG Servo Error Total 

0. 

GG2166 

OG Servo Error Total 

d. 

GG2112 

IG IX Resolver Sine 

e. 

GG2172 

OG IX Resolver Sine 

f. 

GG2142 

MG IX Resolver Sine 

g. 

GG1201 

IMU 28V 1% 800 CPS 


6.2.4.14 Start the analog recorder at a chart speed of 5 mm/sec. Start event recorder 
at a chart speed of 1 mm/sec. 

6.2.4.16 On CRT, monitor 4120 VDC PIPA SUPPLY (GG1040) and IMU gimbal aisles. 

Record time. If 15 minutes have elapsed since performing Paragraph 6.2.4.3, proceed to * 
the next paragraph. 

6.2.4.16 Press in 428 VDC IMU OPERATE circuit breaker on LEM Cabin Panel. 11. Record 
time. 

6.2.4.17 Verify on analog recorder that the oscillations, of the resolver sine signals (GG2112, 
GG2172 and GG2142) are not sustained and that the signals damp out within 15 seconds. If 
this condition is not attained, remove IMU OPERATE power isunediately. 

6.2.4.18 On the CRT, verify absence of 4120 VDC PIPA SUPPLY voltage for 90410 seconds 
after step 6.2.4.16 is initiated. Verify that this voltage is between 114 and 126 after 100 
seconds from step 6.2.4.16. 

6.2.4.19 Verify absence of LGC WARNING, ISS WARNING, and PGNCS CAUTION lights in 
the LEM cabin. 

6.2.4.20 On the CRT, verify all IMU gimbal angles indicate between 358 and 002. 

6.2.4.21 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400000 ENTR 
400000 ENTR 
400000 ENTR 
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6.2.4.22 On the CRT, scan the power supply voltages to verify their normal operation, 

(No indications flashing). 

6.2.4.23 After all the tests of 6.3 in Figure 1 havp been completed, the General Turn-On 
Procedure (6.2.4) and IMU Operational Test (6.3.6) shall be completed before re-running 
any test. Otherwise, the testing sequence shall continue in accordance with Figure 2. 

6.2.5 Interruption of Power 

6.2.5.1 IMU Operate power shall never be applied without the presence of LGC Operate 
and IMU Standby Power. 

6.2.5.2 The GIN System log book shall include the glmbal positions at time of power shut¬ 
down. If omitted, it shall be assumed that the gimbals were not parked prior to shutdown. 

The log book shall also state if any movement of the IMU or Spacecraft has taken place after 
shutdown. The times of application and removal of any bus power to the GIN System shall 
be recorded. ^ 

6.2.5.3 After the system has been operating with IMU Operate power on, and a power interrupt 
tt<*i occurs, immediately eel the IMU Operate powwrfetxentt breaker toOFP.r When power Is 
restored aminiaum of 16.minutes -operation lmStandby Mode la required before xWeiunfa* IMU 
Operate jnset^H the power Inter mptlon was longer than 15 hUatas, the GIN Systeot shall be 

ran in Standby Made lor a time interval attleaet equal te the duxattoo power we oft 1 

‘“* *- rtod need “* -“-a *»“» brt.™ «PPiio- 

6.2.6 A warmup period ef at least one hour In Operate mode Is required prior to perform li* 
any test in which gyro or accelerometer parameter! are measured, and at least 15 minutes 
prior to any test in which precision amplitude and frequency po w er supply checks axe made. 

6.3 TEST PROCEDURES 

6.3.1 Standby Power On Tests 

6.3.1.1 The Portable Temperature Controller, Model No. 400-31058 stall be supplyti* 
inertial component beater power to the GIN System through oonnedter 56J1 (P230). If 
alarm or fail indications are present on the PTC, they shall be cleared by depress!]* the 
SYSTEM RESET pushbutton on the PTC. 

6.3.1.2 Verify that spacecraft power checks, including both polarity as well as ma gnit u de 
on the spacecraft power connectors, have been accomplished. 
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6.3.1.3 The following switches and/or circuit breakers shall be closed to energize the 


cated buses. 



LOCATION 

NOMENCLATURE 

IDENTIFICATION 

Panel 14 

BAT 5 NORMAL FEED 

4810 

Panel 14 

BAT 6 NORMAL FEED 

4811 

Panel 16 

X LUNAR BUS TIE 

4CB5 

Panel 16 

BAT 1-4-6 FEED TIE 

* 4CB17 

Panel 16 

BAT 2-3-5 FEED TIE 

4CB25 

Panel 16 

ASC ECA 

4CB14 

Panel 16 

ASC ECA CONT. 

5CB7 

Panel 16 

DC BUS VOLT 

4CB21 

Panel 16 

DISP. 

4CB16 

Panel 11 

X LUNAR BUS TIE 

4CB4 

Panel 11 

BAT 1-4-6 FEED TIE 

4CB18 

Panel 11 

BAT 2-3-5 FEED TIE 

4CB26 

Panel 11 

ASC ECA 

4CB15 

Panel 11 

ASC ECA CONT. 

4CB6 

Panel 11 

DC BUS VOLT 

4CB22 

Panel 16 

INV. NO. 2 ' 

4CB13 

Panel 14 

• AC PWR to INV 2 Position 

4814 

Panel 11 

AC BUS FEED TIE 

4CB24 

Panel 11 

AC BUS VOLT 

4CB27 


6.3.1.4 IMU Standby Power Turn On 

6.3.1.4.1 Turn on Event Recorder at a speed of 1 mm/seo. 

6.3.1.4.2 Press in +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11. Record 
time* 

6.3.1.4.3 Verify on event recorder that +28 VDC IMU STANDBY power discrete (GG1513) is 
on. On CRT, +28V IMU STANDBY Bus (GG151Q) shall indicate between 24.8 and 33.5. 

6.3.1.4.4 The PIPA TEMP displayed on CRT, shall be monitored periodically for one hour 
to ensure that the PIPA Temperature Control circuitry is operating to maintain a temperature 
of 13045.0 DEQ F. (GG2300). One hour after performing step 6.3.1.4.2 record PIPA TEMP. 
The PIPA temperature shall be 130.8* id. S*F. The IRIG temperature shall be within +3.0T 
of the PIPA Temperature. 

6.3.1.5 Computer Power Turn On 

6.3.1.5.1 Press in +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11. 

6.3.1.5.2 On CRT, +28V LGC Operate Bus (GG1520) shall indicate between 24.5 and 33.5. 
Ignore computer alarm indications. Verify on event recorder that +28V LGC OP (GG1523X) 
discrete is ON. Using DSKY, enter VERB 36 ENTR then press RSET. All Computer alarms 
shall clear. 
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6.3.1.5.3 On CRT, the >14 VDC LGC SUPPLY (QG1020) shall indicate between 13.6 and 

14.4 VDC. Record this value. 

6.3.1.5.4 On CRT, the >4 VDC LGC SUPPLY (GG1030) shall indicate between 3.8 and 4.2 
VDC. Record this value. 

6.3.1.5.5 On CRT the 28V 3200 CPS SUPPLY (GG1331) shall indicate between 28.04 and 
29.16 vrms. Record this value. 

6.3.1.6 LGC Operational Tests 

6.3.1.6.1 DSKY Check 


6.3.1.6.1.1 Initiate the DSKY check by enteric in the DSKY: 
Press ERROR RESET 

VERB 67 ENTR 00015 ENTR (clear erasable memory) 
VERB 21 NOUN 27 ENTR 
00011 ENTR 


6.3.1.6.1.2 All the electroluminescent elements (PROG, VERB, NOUN, and Row 1, Row 2, 
Row 3) shall display the decimal number (9). Including the 9*s, each of the following shall be 
displayed for approximately 5 seconds. 


a. 9's 

b. 8's 
C. 7*8 

d. 6's 

e. 5*s 

f. 4'a 

g. 3's 

h. 2's 

i. l»s 
J. 0»s 

k. Minus signs in Row ljl On concurrently lor 5 seconds 
ROW 2, ROWS \ 

l. VERB-NOUN flashing [ 

m. COMPACTY J 

o. Plus signs in ROWS 1, 2, and 3*\ On concurrently for 5 seconds 

p. VERB-NOUN Flashing f 

q. COMP ACTY ) 

r. COMP ACTY - On for 5 seconds then DSKY blanks. 


6.3.1.6.1.3 The DSKY pushbuttons shall be checked by entering: 

VERB 25 NOUN 01 ENTR 
01740 ENTR 
400123 ENTR 
-00456 ENTR 

-00789 DO NOT press ENTR 

The DSKY shall display >00123 in Row 1, -00456 in Row 2, and -00789 in Row 3. Press 
CLR pushbutton three times on DSKY. Observe that Row 1, Row 2, and Row 3 are blank. 
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iLl.lt Lamp Teat 

0. 3* 1.6.2.1 Initiate the Lamp Teat fay antarinf In the DflKT: 

VERB 36 ENTR 

i 3.1.6,2.2 The following DSKY diaplayi ■htil illuminii a fay a ppuwHmatoly g ^tfcnda. On 
CAUTION/WARNING panel, the following displays ahall illuminate, than 

. LGC 

. ;*T vs 

PONS ■ 

a. UP LINK ACTY 
. h. NO ATT . 

0. 8TBY 

d. KEY RELflaahlag 
#. TEMP 

f. GIMBALLOCK 

g. PBOO 

h. RESTART 
U TRACKER 
U OPR ERROR rianhing 
k. VERB-NOUN Planking 
1* Pina 88888 In Row 1, 

Bowl, and Bear 3 * 


6.3.1.6.3 Uplink Check 

6.3.1.6.3.1 On K-START 148; eat UAD/ENHIBIT switch to LOAD, eat TAPE/KEY switch 
to KEY, than enter the following: 

ERROR RESET 
VERB 26 NOUN 01 ENTR 
02400 ENTR 

401234 ENTR * 

-50789 ENTR 
400000 ENTR 

6.3.1.6.3.2 Verify the following is displayed on the DBKY. 

VERB 23 NOUN 01 
Rl 4 01234 
R2 - 56789 
R3 4 00000 


► On concurrently lor approximately 5 eeoonds. 
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6.3.1.6.4 Downlink Check 

6.3.1* 6.4.1 On CRT, D6KY display, verify the following is displayed: 

VERB 23 NOUN 01 
Rl + 01234 
R2 - 56789 
R3 + 00000 

0.3.1.6.5 LGC Self-Check 

6.3.1.6.5.1 OnK-148; 

VERB 36 ENTR 

VERB 21 NOUN 27 ENTR 
77777 ENTR 

VERBIS NOUN 01 ENTR 
01366 ENTR 

6.3.1.6.5.2 On the CRT, D6KY display, verify that Rl does not display 01102 or 41102. 2 
s malfunction occurs, the following is displayed: 

Rl 01102 or 41102 

R2 XXXXX c (S FAIL) program address +1 of point of failure 
R3 XXXXX number of fails 

6.3.1.6.5.3 When R3 * 00002, stop the LGC Self Check by entering in K-148 the following: 

VERB 34 ENTR 
VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.3.1.6.6 LGC Standby Check 

6.3.1.6.6.1 On K-148 enter the following sequence: 

VERB 60 ENTR 

Verify on CRT ABL- LGC-8TBY is ON 

6.3.1.6.6.2 On D6KY depress 8TBY pushbutton for approximately 3 seconds. 

6.3.1.6.6.3 Verify STBY status indicator lamp is ON. 

6.3.1.6.6.4 On die CRT, verify the 3.2 KC 28V Supply (GG1331) is between 28.04 and 29.16V 
RMS. 

6.3.1.6.6.5 On DSKY depress STBY pushbutton for approximately 3 seconds to return to 
LGC OPERATE mode. 
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6.3.1.6.6.6 Verify STBY status indication lamp is OFF, Press EBBOB BESET pushbutton. 
Enter VEBB 61 ENTB on K-148. Verify on CBT ABL-LGC-STBY is OFF, 

6,3,1.6.7 Standby/Procee d Check 

6.3.1.6.7.1 On K-148 enter the following: 

VEBB 11 NOUN 10 ENTB 
00032 ENTB 

6.3.1.6.7.2 On the D6KY press and hold the STBY pushbutton. Verify Bow 1 of the D6KY 
displays 57777. 

6.3.2 Alarms and Interrupts Test 

6.3.2.1 Parity Fail Test 

6.3.2.1.1 On K-148 enter the following sequence - 

VEBB 21 NOUN 02 ENTB 
01600 ENTB 

33777 ENTB * 

6.3.2.1.2 On CBT, D8KY display, rerify Bl n 33777 and B3 « 01600 

6.3.2.1.3 On K-148 enter the following sequence 

VEBB 25 NOUN 26 ENTB 
04000 ENTB 
01600 ENTB 
00003 ENTB 
VEBB 30 ENTB 

6.3.2.1.4 Verify BE8TABT, and PGNC8 CAUTION lamps are ON. 

6.3.2.1.6 On K-148 enter VEBB 36 ENTB. Press EBBOB BESET pushbutton. All alarms 
shall clear. 

6.S.2.2 Bupt Lock-Interrupt Too Long 

6.3.2.2.1 On K-148 enter the following sequence 

VEBB 24 NOUN 01 ENTB 
01600 ENTB 
30001 ENTB 
01600 ENTB 

VEBB 25 NOUN 26 ENTB 
00001 ENTB 
01600 ENTB 
00003 ENTB 
VEBB 31 ENTB 
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6.8.2. 2.1 Varify RESTART, and PONGS CAUTION lamps am ON. 

6.3.6.6.6 On KH148 enter VERB 66 ENTR. Press ERROR RESET pushbutton. All alarms 

shall otoar. , .. . . 

6.6.2.3 TCTtapTtst | ; 

6.3.2.3.1 On K-148 aster Urn folleeinf seqnsnoe 

VERB 21 NOUN 61 ENTR ! 

01600 ENTR 
61600 ENTR 

VERB 29 NOUN 26 ENTR 
04000 ENTR 

01600 ENTR * 

00003 ENTR 
VERB 60 ENTR 

6.3.6.6.t Verify RESTART, and PONGS CAUTION lamps am ON. 

6.3.2.3.3 On K-146 antarVERB 66 ENTS. Pmss ERROR RESET pushbutton. AU alarms 
shall elaar. 

6.3.2.4 Nightoratehman That 

6.6.6.4.1 On K-146 sitter tha fellsnrinf sequence 

VERB 64 NOUN 01 ENTR 
01600 ENTR 
60001 ENTR 
01600 ENTR 

VERB 66 NOUN 66 ENTR 
03400 ENTR 
01600 ENTR 
00008 ENTR 
VERB 60 ENTR 

6.3.6.4.6 Verify RESTART, and PGNCB CAUTION lamps am ON. 

6.6.6.4.8 On K-148 enter VERB 86 ENTR. Prass ERROR RESET pushbutton. AU alarms 
ahaU olaar. 


m.- 
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6.3.3 IMU OPERATE POWER ON TE8T8 

NOTE: Perform the following D6KY entriee before continuing, If a VERB 38 ia performed 
after the above information ban been entered repeat linen f through J. 


a. 

VERB 25 NOUN 01 

ENTR 

b. 

03770 

ENTR SET LOC 

o. 

10067 

ENTR CC8 NEW JOB 

d. 

04317 

ENTR TC CHANG 1 

e. 

01770 

ENTR TC ACTUTON 

f. 

VERB 25 NOUN 26 

ENTR CALL PRIO/DELAY 

g. 

01000 

ENTR 01 PRIORITY 

h. 

01770 

ENTR RELATIVE E-MEM 

i. 

00007 

ENTR BANK ADD 

J. 

VERB 30 

ENTR REQ EXEC. 


CAUTION 

Prior to application of IMU OPERATE power in step 6.3.3.1.4, LGC OPERATE and IMU 
STANDBY power must have been applied to the GAN System continuously for a minimum of two 
hours. The only exception is when the requirements of step 6.2.4.10 are met and this does not 
apply for the initial application of IMU OPERATE power. 

6.3.3.1 Verification of Power Turn-On 

6.3.3.1.1 Set up analog recorder to monitor the following signals: 



SIGNAL NO. 

SIGNAL NAME 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2106 

IG Servo Error Total 

e. 

GG2166 

OG Servo Error Total 

d. 

GG2112 

IG IX Resolver Sine ' 

e. 

GG2172 

OG IX Resolver Sine 

f. 

GG2142 

MG IX Resolver Sine 

g. 

GG1201 

IMU 28V 1% 800 cps 

h. 

SPARE 


6.3.3.1.2 Start analog recorder to a chart speed of 5 mm/seci. Start event recorder at a 
chart speed of l mm/sec. • 

6.3.3.1.3 On CRT, monitor +120 VDC PIPA SUPPLY (GG1040) and IMU glmbal angles. 

0.3.3.1.4 Press in +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. Record time. 
6.3.3.1.4.1 Verify that the NO ATT Light on the DSKY is lighted. 

6.3.3.1.5 Verify on analog recorder that the oscillations of the resolver sine signals (GG2112, 
GG2172, and GG2142) are not sustained and that the signals damp out within 15 seconds. If they 
don't, remove IMU OPERATE power as soon as possible. 


! 
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6.3.3.1.6 On the CRT, verify absence of +120 VDC PIPA 8UPPLY voltage for 90*10 seconds 
after step 6.3.3.1.4 is initiated. Verify that this voltage is between 114 and 126 after 100 
seconds from step 6.3.3.1.4. 

6.3.3.1.7 On event recorder verify the following: 

LGC WARNING is OFF (GG9001) 

IBS WARNING is OFF (GG9002) 

PGNCS CAUTION is OFF (GG9003) 

6.3.3.1.7.1 On DSKY, verify that the NO ATT light is off. 

6.3.3.1.8 On CRT, verify all IMU gimbal angles indicate between 358 and 002. 

6.3.3* 1.9 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR . 

+00000 ENTR 
+00000 ENTR 

6.3.4 Temperature Control Verification 

6.3.4.1 Whan 15 minutes have elapsed from the time of IMU OPERATE power turn-on record 
PIPA TEMP <GG3300). Hie measured temperature shall be within 0.5* of PIPA TEMP measured 
in 6.3.1.4.3. 

6.3.4.3 When 30 m inu t es have elapsed from the time of IMU OPERATE power turn-on record 
IRIG TEMP <003301). 

6.3.4.3 When 1 hour has elapsed from the time of IMU OPERATE power turn-on, monitor 
PIPA TEMP <002300) and IRIG TEMP <002301) on the CRT. Monitor and record temperature 
readings every 5 minutes for 30 minutes. Verify that each reading does not deviate from the 
average value of each signal by more than 0. IT. 

6.3.4.4 The PIPA temp shall be 130.5 (*i.5*)F. The IRIG TEMP shall be 135*(+2.5*)F. 

6.3.4.5 The PIPA TEMP recorded in step 6.3.4.4 shall be within 1.0*F of the temperature 
recorded in step 6.3.1.4.5 and within 0.5* of the temperature recorded in 6.3.4.1. 

6.3.4.8 The IRIG TEMP recorded in step 6.3.4.4 shall be within 0.5*F of the temperature 
recorded in step 6.3.4.2. 

6.3.4.7 Verify on the event record the IMU Blower Current (GG 2303) and IMU Heater Current 
(GO 2302) "on" discretes have been present for the last hour (discretes may oycle off). 

«.S.5 PGNCS Bower fcipply ToU . it-,. ' r:., . ^ . v., 

t.3.6.1 From the CRT, confirm power (upply voltages (or temperature.) are as specified and 
record values observed. 


j. 
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6.3.5.2 The PEPA Calibration Module Temperature (OG6020) ahall be between +45 and +90 
DEG F. 

6.3.5.3 The PSA Temperature (GG6021) ahall be between +00 and +110 DEG F. 

6.3.5.4 The LGC Temperature (GG4300) ahall be between +45 and +130 DEG, F. 

•.3.5.5 The +28 VDC IMU OPERATE BUS (GG1500) ahall be between 24.6 and 33.5 VDC. 

6.3.5.6 The +28 VDC IMU STANDBY BUS (GG1510) ahall be between 24.5 and 33.5 VDC. 

6.3.5.7 The +28 VDC LGC OPERATE BUS (GG1520) ahall be between 24.5 and 33.6 VDC. 

6.5.5.8 The +120 VDC P1PA Supply (GG1040) shall be between 114 and 126 VDC. 

6.3.5.0 The -28 VDC Supply (GG1100) ahall be between -21.5 and -33.5 VDC. 

6.3.6.10 The +4 VDC CDU Supply (GG1070) shall be between 3.8 and 4.2 VDC. 

6.3.5.11 The IMU 28V 800 CPS l pet Supply (GG1201) ahall be between 27.44 and 28.56 VRMS. 

6.3.5.12 The IMU 28V 800 CPS 5 pot 90 PH Supply (GG1202) ahall be between 26.6 and 29.4 
VRMS. 

6.3.5.13 The IMU 28V 800 OPS 5 pot 0 PH Supply (GG1203) ahall be between 25.9 and 30.1V 
RMS. 

6.3.5.14 The 3.2 KC 28V Supply (GG1331) shall be between 28.04 and 29.16V RMS, 

6.3.5.15 The 2.6 VDC T/M Bias (GG1110) shall be between 2.4 and 2.6 VDC. 

6.3.5.16 The +14 VDC LGC Supply (GG1020) shall be between 13.6 and 14.4 VDC. 

6.3.5.17 The +4 VDC LGC Supply (GG1030) shall be between 3.8 and 4.2 VDC. 

6.3.5.18 The phase difference between the 3.2 KC supply and LGC sync shall be 0* +10* 
(NG1336). 
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6.3.5.19 Beoord the noftee levela of the following signals displayed on the CRT. 
Item No. Measurement No. 8ignal . Requirement 


a. 


NG 1021 

14 vdc LGC Noise rms 

<0.4V rms 

b. 


NG 1031 

4 vde LGC Noise rms 

<0.4V rms 

c. 


NG 1071 

4 vdc CDU Noise rms 

<1.0V rms 

d. 


NG 1501 

28 Vde IMU Operate Noise rms 

<1.0V rms 

e. 

- 

NG 1511 

28 vde IMU Standby Noise rms 

<1.0V rms 

f. 


NG 1621 

28 vds LGC Operate Noise rms 

<2.0V rms 


6.3.5.20 The noise peaks of the following signals are demonstrated on the event lights when 
the peaks have a rise time between 2 and 50 usee and the peak voltage exceeds 5 volts. 


Item No. 

Measurement No. 

Signal 

. a. - 

NG 1022 

14 vde LGC Noise Peak 

b. 

NG 1032 

4 vdc LGC Noise Peak 

e. 

NG 1072 

4 vdc CDU Noise Peak 

d. 

NG 1502 

28 vde IMU Operate Noise Peak 

e. 

NG 1512 

28 vde IMU Standby Peak 

f. 

NG 1622 

28 vde LGC Operate Peak 


6.3.6 IMU OPERATIONAL TEST 

6.3.6.1 On K-148 enter the followings 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 indication AAAAA and the time of day. 


6.3.6.2 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
01300 ENTR 
AAAAA ENTR 
VERB 06 NOUN 02 ENTR 
01300 ENTR 

Record CRT DSKY Row 1 indication as *BBBBB 
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6.3.6.3 Perform the following calculations: 

a. ■ CCCC.C (Confcenta (hra) of high order scalar register) 

b. ® 23.3 - CCCC.C ■ DDDD. D hoars 

c. DDD.D + time of day recorded in 6.3.6.1 ■ time of day at which high order scalar 
register will overflow. 

6.3.6.4 If time of day is within 12 minutes of that calculated in 6.3.<.3.c when about to 
perform any of the following paragraphs, wait until that time calculated in 6.3.6.3.C has 
passed and pr o ceed. 

6.3.6.5 In K-148 enter the following sequence: 

VERB 57 ENTR 
00004 ENTR 


0.3.6.6 Walt 200 seconds, then verify on the CRT, that the X, Y and Z PIPA SG Output 
signals all indicate 0.0±2.5 Volts but not 0. 

6.3.6.7 Approximately 12 minutes after performing step 6.3.6.1, VERB 06 NOUN 66 shall 

flash. 4 

6.5.6.8 From the CRT, DSKY display, read and record R1 and R2 (local gravity whole 
and frahtional respectively). The value recorded shall be between 975.0 and 985.9 cm/sec 2 . 

6.3.6.9 On K-148 enter the following sequence. 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.6.10 From the CRT, DSKY display, read and record the horizontal fractional component 
of earth rate acting on the X, Y, and Z RUG'S as displayed In R2. The value xecorded shall 
be between .65750 and .85750. 

6.3.6.11 Terminate the test by entering in K-148 the following: 

VERB S3 ENTR 

VERB 16 NOUN 60 DISPLAYED 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 
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6.3.7 PGNCS Operational Teat 

6.3.7.1 Start the PGNCS Operational teat by inserting the following sequence k-148: 

VERB 57 ENTR . 

00010 ENTR 

Program 07 shall be displayed 
VERB 33 NOUN 01 is displayed flashing 

6.3.7.2 Command Accuracy 0* 

6.3.7.2.1 On K-148, press ENTR 

VERB 33 NOUN 02 is displayed flashing 
Pn ErenMSedule ISS WARNING Lamp may light 
IbWSi ENTOl! ^'''3 k a .. :ia . 

VERB 33 NOUN 03 is displayed flashing 

6.3.7.2.2 Read and record the CRT indication of IMU gimbal angles. The indications « tHl 
be 000±001 degrees. 

6.3.7.2.3 Read and record CRT the DSKY Row 1, 2, and 3 indications. The indications shall 
be *00000*00007. 

6.3.7.3 Command Accuracy 45* 

6.3.7.3.1 On K—148, press ENTR, VERB 33 NOUN 04 is displayed after appraxi— 

mately 20 seconds. 

6.3.7.3.2 Read and record the CRT indication of IMU gimbal angles. The indications shall 
be 045*001 degrees. 

6.3.7.3.3 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be *04500*00007. 

6.3.7.4 CDU Repeating Accuracy 45* ' 

6.3.7.4.1 On K-148 press ENTR. In about 90 seconds VERB 05 NOUN 30 is displayed 
flashing. 

6.3.7.4.2 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be between 77774 and 00003. 

6.3.7.6 Command Accuracy 90* 

6.3.7.5.1 On K-148 Press VERB 33, ENTR. In approximately 20 seconds VERB 33 NOUN 06 
to displayed Hashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6.3.7.5.2 Read and record the CRT indication of IMU gimbal angles. The indications shall 
be 090*001 degrees. 
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6.3.7.5.3 Read and record the CRT D6KY Rows 1, 2, and 3 indications. The indication 
shall be +09000*00007. 

6.3.7.6 Command Accuracy 135* 

6.3.7.6.1 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 07 is 
displayed flashing. 

6.3.7.6.2 Read and record the CRT indication of IMU gimbal angles. The indications 
shall be 135*001 degrees. 

6.3.7.6.3 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be 4-13500*00007. 

6.3.7.7 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 10 is 
displayed flashing. The GIMBAL LOCK lamp on DSKY shall not be lighted. 

6.3.7.8 CDU Repeating Aocuracy 135* 

6.3.7.8.1 On K-148 press ENTR pushbutton. In about 90 seconds, VERB 05 NOUN 30 is 
displayed flashing. 

6.3.7.8.2 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be between 77774 and 00003. 

6.3.7.9 + Gimbal Lock Test 

6.3.7.9.1 On K-148, Press VERB 33, ENTR. In approximately 20 seconds VERB 33 
NOUN 12 is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6.3.7.10 Command Aoouracy 225* 

6.3.7.10.1 On K-148 press ENTR. In approximately 20 seconds, VERB 33, NOUN 13 
is displayed flashing. 

6.3.7.10.2 Read and record the CRT indication of IMU gimbal angles. The indication 
shall be 225*001 degrees. 

6.3.7.10.3 Read and record CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be +225*00007. 

6.3.7.11 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 14 is 
displayed. The GIMBAL LOCK lamp shall not be lighted. 

6.3.7.12 CDU Command Rate Test 

6.3.7.12.1 On K-148 press ENTR. In approximately 30 seconds VERB 06 NOUN 66 is 
displayed flashing. The GIMBAL LOCK lamp, on DSKY shall be lighted. 
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6.3.7.12.2 Read and record the CRT DSKY Row 1, 2, and 3 Indications. The indication shall 
be between 00012 and 00016. 

6.3.7.12.3 On K-148 insert VERB 33 ENTR. In approximately 30 seconds VERB 06 and NOUN 

66 is displayed flashing. Repeat 6.3.7.12.2. The GIMBAL LOCK lamp on DSKY shall not be 
lighted. . 

6.3.7.12.4 On K-148 insert VERB 33 ENTR. In approximately 30 seconds VERB 06 and NOUN 
66 is displayed flashing. Repeat 6.3.7.12.2. The GIMBAL LOCK lamp on the DSKY shall not 
be lighted. 

6.3.7.13 Command Accuracy 315* • 

6.3.7.13.1 On K-148 insert VERB 33 ENTR. In approximately 20 seoonds VERB 33 NOUN 20 
will be displayed flashing. 

6.3.7.13.2 Rend and record CRT indication of IMU gimbal angles. The indications shall be 
3154001 degrees. 

6.3.7.13.3 Read and record die CRT DSKY rows l t 2. and 2 indications. The indications shall 
be +315*00007. 

6.3.6.14 CDU Repeating Accuracy 315* 

6.3.7.14.1 OnK-141 press ENTR. In approximately 90 seconds VERB 05 NOUN 30 is dis¬ 
played flashing. 

6.3.7.14.2 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications shall 
be between 77774 and 00003. 

6.3.7.15 -Gimbal Look Test 

6.3.7.15.1 On K-148 Press VERB 33 ENTR. la approximately 20 seconds VERB 33, NOUN 
22 is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6.3.7.15.2 On K-148 Press ENTR. In approximately 20 seoonds VERB 33 NOUN 23 will be 
displayed flashing. < 

6.3.7.15.3 Read and record the CRT DSKY rows 1, 2, and 3 indications. The indications 
shall be 

Row 1 22500460007 

Row 2 22500400007 
Row 3 00000400007 

6.3.7.16 CDU Repeating Aocuracy 225* 

6.3.7.16.1 On K-148, press ENTR. In about 90 seconds, VERB 05 NOUN SOU displayed flashing. 

6.3.7.16.2 Read and record the CRT DSKY rows 1,2, and 3 indications. The indication shall 
be between 77774 and 00003. 

6.3.7.17 On K-148 Press VERB 33 ENTR. The GIMBAL LOCK lamp shall not be lighted. 

VERB 21, NOUN 22 U displayed flashing. 
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6.3.7.18 IMU CDU Fine Fail Test 

6.3.7.18.1 On K-148 insert the following sequence 

♦00100 ENTR 
♦00100 ENTR 
♦00100 ENTR 

On Event Module verify that ISS WARNING lamp ligfctein approximately 90 seconds. 

6.3.7.18.8 After approximately 80 seconds, VERB 01 NQUN10 shall be displayed.. 
Verify that CRT D8KY display Row 1 indicates 33XXX or 32XXX. 

6.3.7.10 IMU CDU Coarse Fail Test 

t 6.3.7.19.1 On K-148 insert the following sequence 

VERB 33 ENTR 
♦03370 ENTR 
♦03371 ENTR 
♦08376 ENTR 

On EVestModule Verify,that m WARNING.lamp lfyfata iaUpproximately 90 seconds. 

6.3.7.19.3 After approximately 80 seconds* VERB 01 NOUN 10 ahall be dlspl^ed. . 
Verify that CRT DSKY display of Row 1 indicates 33XXX or 32XXX. 

6.3.7.80 FDAI Linearity Test 

6.3.7.20.1 On K-148 enter VERB 33 ENTR 
VERB 33 NOUN 67 shall be displayed. 

6.3.7.20.8 On CRT verify the followii*! 

PITCH ATT ERROR is between ♦IS. 3 and ♦IS. 7 DEG (GG2219) 

TAW ATT ERROR is between ♦IS. 3 and ♦18.7 DEG (GG2249) 

ROLL ATT ERROR is between+15.3 and *18.1 DEG (GG2279) 

6.3.7.20.3 On K-148 press ENTR. 

VERB 33 NOUN SO shall be displayed. 

6.3.7.20.4 On CRT verify the followiog: 

PITCH ATT ERRORis between+14.4 and +17.6 DEG (GG2219) 

TAW ATT ERROR is between +14.4 and +17.6 DEG (GG2249) 

ROLL ATT ERROR is ^between +14. 4 and +17.6 DEG (GG2279) 
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6.3.7.20.5 On K-148 press ENTR. 

VERB 33 NOUN 31 Shall be displayed 

6.3.7.20.6 On CRT verity the following: 

PITCH ATT ERROR Is between 405.4 and 406.6 DEO (GG2219) 
TAW ATT ERROR is be t wee n 405.4 and 406.6 DEO (G02249) 
ROLL ATT ERROR is between 405.4 and 406.6 DEO (002279) 

6.3.7.20.7 On K-148 press ENTR. 

VERB 33 NOUN 32 shall be displayed. 

6.3.7.20.8 On CRT verify the following: 

PITCH ATT ERROR is'between 400.2 and -00.2 DEO (002219) 
TAW ATT ERROR is between 400.2 and -00.2 DEG (GG2249) 
ROLL ATT ERROR is between 400.2 and -00.2 DEO (002279) 

6.3.7.20.9 On K-148 press ENTR. 

VERB 33 NOUN 33 shall be displayed. 

6.3.7.20.10 On CRT verify the following: 

PITCH ATT ERROR is between -05.4 and -06.6 DEO (GG2219) 
TAW ATT ERROR is between -05.4 and -06.6 DEG (GG2249) 

, ROLL ATT ERROR is between -05.4 and -06.6 DEO (GG2279) ■ 

6.3.7.20.11 On K-148 press ENTR. 

VERB 33 NOUN 34 shall be displayed. 

6.3.7.20.12 On CRT verify the following: 

PITCH ATT ERROR is between -14.4 and -17.6 DEO (QG2219) 
TAW ATT ERROR is between -14.4 and -17.6 DEG (GC2249) 
ROLL ATT ERROR is between -14.4 and -17.6 DEO (OG2279) 

6.3.7.20.13 On K-148 presa ENTR. 

VERB 33 NOUN 35 shaU be displayed. 

6.3.7.20.14 On CRT verify the following: 

PITCH ATT ERROR is between -15.3 and -18.7 DEG (GG2219) 
TAW ATT ERROR is between -15.3 and -18.7 DEO (OG2249) 
ROLL ATT ERROR is between -15.3 and -18.7 DEG (GG2279) 
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6.3.7.21 On K-148 enter VERB 36 ENTR. The proper operation of fee IMU CAGE function 
(consisting of steps 6.3.7.21 thru 6.3.7.23) need be performed only once during the 
PGNCS Operational Test and omitted from subsequent testing of test 6.3.7. 

6.3.7.21.1 On K-148 enter the following sequence: . 

VERB 41 NOUN 20 ENTR 
400500 ENTR 
400500 ENTR 
400500 ENTR 

6.3.7.21.2 On the CRT, verify all IMU gimbal angles indicate between 003 and 007 DEG. 

6.3.7.21.3 On analog recorder, monitor the following signals: 

SIGNAL NO. SIGNAL NAME 

a. GG2136 MG Servo Error Total 

b. GG2106 . IG Servo Error Total 

o. GG2166 OG Servo Error Total 

d. GG2112 IG IX Resolver Sine 

e. GG2172 OG IX Resolver Sine 

f. GG2142 MG IX Resolver Sine 

g. GG1201 IMU 28V 1% 800 ops 

6.3.7.21.4 Start analog recorder to a chart speed of 5 mm/sec. 

6.3.7.21.5 On LEM Cabin Panel 4, hold IMU CAGE momentary toggle switch in the ON 
position. (Do not release). 

6.3.7.21.6 On analog recorder, verify the IX Resolver Sine signals (GG2112, GG2172, GG2142) 
null out to less than 0.5V rms. Release IMU CAGE switch to the OFF position. Disregard any 
momentary transients on the IX Resolver Sine signals when the switch is released. Any sus¬ 
tained oscillations shall be cause for immediate, removal of IMU Operate power. 

6.3.7.21.7 On the CRT, verify all IMU gimbal angles indicate between 358 and 002. 

6.3.7.22 Stop analog recorder. 

6.3.7.22.1 On K-148 insert the following: 

VERB 43 ENTR 
401700 ENTR 
400600 ENTR ' 

-01700 ENTR 

On CRT verify the following: 

YAW ATT ERROR is between 4-15.3 and +18.7 Deg. (GG2249). 

PITCH ATT ERROR is between +05.4 and +06.6 Deg (GG2219). 

ROTT ATT ERROR is between -15.3 and -18.7 Deg (GG2279). 
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JJkI-23 

VERB 36 ENTR 
VERB 41 NOUN 20 ENTR 
♦00800 ENTR 
400100 ENTR 
-00800 ENTR 


6.3.7.24 On CRT verify the following* 

OG IX Resolver Sin (11*1) is between 406.50* and 409.60* (GG2181)v 
IG IX Resolver Sin (ll*)is between -00.50 and 402.50 Deg (GG2121) 
MO IX Resolver Sin (11*) is between -06.50 and -09.50 Deg (GG2151). 


6k 3. 7. 25 On K-148 enter tbs following; 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ’ ENTR 
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6.3.8 IRIG Scale Factor Determlnatloa 

6.3.8.1 Insure that the IMU Operate power and LOC Operate power have been applied 
for a minimum of one hour and that the IMU is not In a gimbal look condition* 

6.3*8.2 On meter module monitor and record IRIQ TEMP (002301) and PIPA TEMP (002300). 

•.3.8.3 On K-148 enter the following sequence: 

VERB 57 ENTR 
00005 ENTR 

8.5.8.4 PROO 07 shall be displayed. 

6.3.8.5 VERB 06 NOUN 61 shall flash. 

6.3.8.6 On the CRT DSKY, Verify contents of Row 1 (Navigation Base aaimuth) and Row 2 
(Site latitude shall be displayed). 

6.3.8.7 If values for Row 1 and Row 2 are correct, proceed to the next step. 

If values for Row 1 and Row 2 are incorrect, enter the following sequenoe into K-148: 

VERB 24 ENTR 

fotxxx x ENTR (Correct navigation base azimuth) 

440748 ENTR (Correct site latitude) 

Verify values in Row 1 and Row 2 are correct. 

0.3.8.8 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00001 ENTR 

NOTE: If PROO lamp changes from 07 to 00 during next step or PROO ALARM is on, 
enter VERB 36 ENTR and repeat steps 6.S.8.3 through 6.3.8.8. 

6.3.8.9 In approximately 200 seconds-VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (+X IRIO Scale Factor error in part per 
million. Position +00001) 

6.3.8.10 On K-148 enter the following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shall Hash) 

+00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 daring next step or PROG ALARM lamp 
is on, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 6.3.8.10. 
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6.3.8.11 In approximately 200 aeoonds VERB 06 NOUN 66 shall flash. 

Read and record from CRT D6KY Row 1 (**Y IRIG Scale Factor error in parts per million 
Position 400002). 

6.3.8.12 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

400008 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp iwON, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
6.3.8.12. 


6.3.8.13 In approximately 200 seconds VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (*Z IRIG Scale Factor error in parts per million. 
Position 400008). 

6.3. 8.14 On K-148 enter the following sequence: . 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp is on, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
6.3.8.14. 


6.3.8.15 In approximately 200 seconds, VERB 06 NOUN 66 shall flash, 

Read and record from CRT DSKY Row (*X IRIG Scale Factor error in parts per million. 
Position -00001). 

6.3.8.16 On K-148 enter the following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp is ON, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
6.3.8.16. 


6.3.8.17 In approximately 200 seconds, VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (+Y IRIG Scale Factor error in parts per million. 
Position -00002). 

6.3.8.18 On K-148 enter the following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00003 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
is ON, enter VERB 36 ENTR and repeat steps, 6.3.8.3 through 6.3.8.7 and 6.3.8.18. 
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6.3.8.19 b approximately 200 seoonds, VERB 06 NOUN 66 ahall fiaah. 

Read and record from CRT D8KY Row 1 (*Z IRIG Scale Factor error In parte per million. 
Position -00003). 

6.3.8.20 Repeat atepa 6.3.8.8 through 6.3.8.19 twice to obtain aeoond and third aet of 

6.3.8.21 Terminate thla teat by entering In K-148 the following: 

VERB 34 ENTR 
VERB 41 NOUN 20 ENTR 
400000 ENTR 
+00000 ENTR 
+00000 ENTR 

6.3.9.22 The average of the three readings of Scale Factor Error for each of the 6 . 
positions shall be 0 ± 1750 PPM. 

6.3.9 HIU Performance That. A reference data sheet is provided at the end of this 
section to aid in data reduction. ’ f . I "i . ,i, ‘ •*•*/.* > 

i•*>* -1 > i . tfi I. • *. . . 

6.3.9.1 bsure that IMU Operate power and*LGC Operate power ho been applied for a 
minimum of one hour and that the IMU la not In a Glmbal Look condition. 

6.3.9.2 On CRT display, monitor and record IRIG TEMP (GG2301) and PIPA TEMP (GG2300). 


6.3.9.3 Adjust oscilloaoope to display butterfly of X PIPA. 

6.5.9.4 On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 indication AAAAA and the time of day. 
6.S.9.6 On K-148 enter the following;. , 


VERB 21 NOUN 01 ENTR 
01300 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 
01300 ENTR 

Record CRT DSKY Row 1 Indications as +BBBBB. 
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6.3.9.6 Perform the following calculations: 

a. BBBBB x 6.12 * CCCC. C (Contents (hra) of Mgfa order scalar register) 

3600 

b. 23.3 - CCCC. C - DDDD. D hours. 

c. DDDD. D + present time of day «time of day at which high order scalar register 
will overflow. 

6.3.9.7 If the time of day is within 12 minutes of that calculated in 6.3.9.6. c when about 
to perform any of the following paragraphs, wait until that time calculated in 6.3.9.6 c has 
passed and proceed. 

Paragraph 

6.3.9.15 

6.3.9.22 

6.3.9.30 

6.3.9.36 

6.3.9.43 

6.3.9.48 

6.3.9.8 On K-148 enter the following sequence: 

VERB 01 NOUN 01 ENTR 

00370 ENTR 

Record oontents of CRT D8KY Row 1 XXXXY 
VERB 21 NOUN 01 , ENTR . 

00370 ENTR 

XXXXY* ENTS 

Where Y* is obtained from Table la. 

VERB 57 ENTR 

00001 ENTR 

VERB 06 NOUN 61 shall flash 

6.3.9.9 On the CRT, DSKY display verify Rl (Navigation Base Azimuth) and R2 (Site 
Latitude) are correct. 

6.3.9.10 If values for Rl and R2 are correct, proceed to next step. 

If values for Rl and R2 are incorrect, enter the following sequence hto K-148. 
VERB 24 ENTR 

4xxx. xx ENTR (Correct navigation base azimuth ±0.50 deg) 

+40.748 ENTR (Correct site latitude) 

Verify values in Rl and R2 are correct. 

6.3.9.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 
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6.3.9.IS On CRT, DSKY display, verify Rl ■ +00600 (Time), 

R2 * 400000 (Test Index No.) and R3 ■ +00001 (Test Position). ' ^ 

If values for Rl, R2 and R3 are correct, proceed to next step. 

If values for Rl, R2 and R3 are incorrect, enter the following sequence 
into K-148: 

VERB 25 ENTR « 

+00600 ENTR (Tfest Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00001 ENTR (Test Position Entry) 

9.3.9.13 On K-148 enter the following sequence! 

VERB 33 ENTR 
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6.3.9.14 In approximately 12 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display, record R2 (+NBDY Position +00001). 

6.3.9.15 On K-148 enter the following sequence: 


VERB 33 ENTR 


6.3.9.16 


* vii- vdu l\j» 


6.3.9.17 In approximately 5 mtnutes, VERB 06 NOUN 66 shall flash. From the CRT, record R1 
and R2 (+X PIPA Position +00061). Row 1 is whole part. Row 2 is fractional part. Units are 
em/sec*. 


6.3.9.16 On K-148 enter the foUowing sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.19 On CRT, DSKY display - Verify R1 - +00600, R2 - +00000, and R3 - +00002. 

6.3.9.20 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.21 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (+NBDZ Position +00002). 


6.3.9.22 On K-148 enter the following sequence: . 

VERB 33 ENTR 

6.3.9.23 Approximately 5 minutes VERB 06 NOUN 66 shall flash. From the CRT, record R1 
and R2 (-X PIPA Position +60002). 


6.3.9.24 On K-148 enter the following sequence: 

VERB 39 ENTR 

Record CRT CDU glmbal angle indications and time. 

6.3.9.25 In approximately 67 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (-NBDX + ADIAX Pos +00002). Record CRT CDU glmbal angle indications and time. 

6.3.9.26 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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6.3.9.27 On CRT, D6KY display, ferity R1» +00600, R2 ■ +00000, and R3 • 400003. 

6.3.9.26 On K-146 enter the following sequence: 

VERB 33 ENTR 

6.3.9.29 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, D8KT 
display recprd R2 (-NBDX Position +00003). 

6.3.9.30 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.31 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, D6KY 
display reoord R1 and R2 (+Z PIPA Position 400003). 

6.3.9.32 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.33 On ths CRT, D6KY display verify R1 • 400600, R2 - 00000, and R3 » 400004. 

6.3.9.34 On K-146 enter the following sequence: 

VERB 33 ENTR 

6.3.9.36 In approximately 12 minutes, VERB 06 NOUN 66 shall flash. .From the CRT, D6KT 
display reoord R2 (+NBDY 4 AD6RAY Position 400004). 

6.3.9.36 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.37 Deleted., nh-, ^ . r .». v-v, 

6.3.9.36 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From ths CRT, MKT 
display reoord R1 and R2 (-Z PIPA Position 400004). 

6.3.9.39 On K-148 enter the following sequence: 

VERB 33 ENTR 

Record CRT CDU gimbal angle indications and time. 
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6.3.9.40 In approximately 67 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKT 
diepi^jrecord R2 (+NBDZ + ADIAZ Poeition 460004). Record CRT CDU gtmbal angle 

6.3.9.41 On K-146 enter the following sequenoe: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.43 Ihrom the CRT, B6KY display ferity R1» 400600, R3 - 400000 and R3 - 400006. 

6.3.9.43 On K-146 enter the following sequence: 

VERB 33 ENTR 

6.3.9.44 The PROG alarm and GIMBAL LOCK lampe ahall light. Preee Error Reset. 

6.3.9.46 la approximately 6 minute#, VERB 06 NOUN 66 atadi flash. From the CRT, D6KY 
display record R1 and R2 (4Y P1PA Poeition 400006). 

6.3.9.46 On K»148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 stall flaeh 

6.3.9.47 On the CRT, DflKT display ferity R1« 400600, R2 - 400000 and R3 - 400006. 

6.3.9.48 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.49 The PROG alarm and GIMBAL LOCK lampe shall light. Preee Error Reset. 

6.3.9.60 In approximately 6 minutes VERB 06 NOUN 66 stall flash. From the CRT, D8KY 
display record R1 and R2. (-Y PIPA Posttioa 400006). 

6.3.9.61 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shaU flash 


m 
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6.3.9.52 On the CRT, DSKY display, verify Rl - +00600, R2 - +00000 and R3 - +00007. 

6.3.9.53 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.54 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (+. 707 ADSRAX-NBDX Position +00007). 

6.3.9.55 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.56 On the CRT, DSKY display, verify Rl - +00600, R2 * +00000, and R3 - +00008. 

i 

6.3.9.57 On K-146 enter the following sequence: 

VERB 33 ENTR 

6.3.9.58 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display, record R2 [-.707 (NBDZ+NBDY) +0.5 (ADIAZ - ADIAY) +0.5 (AD6RAY + AD6RAZ)] 

. (Position + 00008). 

6.3.9.59 On K-148 enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.60 On the CRT, DSKY display, verify Rl - +00600, R2 « +00000, and R3 - +00009. 

6.3.9.61 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.62 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display, record R2 (-NBDZ + . 707 ADSRAZ Position +00009). 

6.3.9.63 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.64 On the CRT, DSKY display, verify Rl * +00600, R2 * +00000, and R3 * +00010. 

6.3.9.65 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.66 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 [. 707 (NBDY-NBDX) +.5 (ADIAY - ADIAX) +.5 ADSRAXj (Position +00010). 

6.3.9.67 Terminate this test by entering In K-148 the following: 

VERB 36 ENTR 

6.3.9.68 On CRT, record IRIQ TEMP (CG 2301) and PIPA TEMP (CG 2300). 

6.3.9.69 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTER 

+00000 ENTR 
+00000 ENTR 
+00000 ENTR 
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6.3.9.70 Calculations 

NOTE: Use Post Vibration or System Test data points only. 

6.3.9.70.1 Obtain data from last HUG and/or PIPA test and fill in Data Sheet X|_^ - 

6.3.9.70.2 Obtain data from second last IRIG and/or PIPA test and fill In Data Sheet X|_g. 

| 6.3.9.70.3 Obtain data from third last DUG and/or PIPA test and fill in Data Sheet X|. 3 . 

6.3.9.70.4 Perform the following calculations for each item appearing on Data Sheet X| 
and transfer all results to lines au through bi. 

NOTE: 

See paragraph 5.6 before continuing 

®i • k-i - *t I 

D*- | ♦ |“ *t-l| 

| x t-S" x l-2| ♦ + 1*1-1 _ *»| 

8.J.10 LGC VdUge Margin TMt 

6.3.10.1 Initial Conditions 

6.3.10.1.1 Insure that the GAN System is in the Standby Mode. 

6.3.10.1.2 On the CRT, verify the +28 VDC LGC OPERATE bus is between 24.5 and 33.6 
vdc (GG 1520). 

6.3.10.2 Voltage Margin Determination 

6.3.10.2.1 On the PSA Adapter Module (PSAAM) (410-31080), place INHIBIT VOLTAGE FAIL 
switch to ON. 

CAUTION : The +4 vdc LGC Supply voltage shall never be operated lower than +2.5 vdc 
or higher than+5.2 vdc (GG1030). 

The +14 vdc LGC Supply shall never be operated less than +8.5 vdc or higher than 
+17.0 vdc (GG 1020). 

NOTE: The flashing indication of the LGC supplies may be disregarded for this test. 

The charts in Table D may be used to determine approximate values for "XX. X" values 
of C-156 voltage dial settings corresponding to various power supply voltages. 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.3.9. 

14 

+N BDY Position 400001 
Transfer result to line 
sf ■« 

meru 

( 

6.3.9. 

17 

♦X PIPA Test 

Ppsltion 400001 

cm/sec 2 

( ) 00-. 

6.3.9. 

21 

+* BDZ Position 400002 
Transfer Result to line 

meru 

( ) ~ 

6.3.9. 

23 

-X PIPA Test 

Position 400002 

em/see 2 

( )QQ—. 

6.3.9. 

25 

-N BDX 4 ADIAX 
Position 400002 

mere 

< )~ ~ 

6.3.9. 

29 

-N BDX Position 400003 
Multiply by -1 and trans- 

meru 

( 

6.3.9. 

31 

♦Z PIPA Test 

Position 400003 

cm/sec 2 

( )00—. 

() — 

6.3.9. 

35 

4N BDY 4 AD6RAY 
Position 400004 

meru 

<>■—.- 

6.3.9. 

38 

-Z PIPA Test 

Position 400004 

cm/sec 2 

( ) 00—. 

6.3.9. 

40 

4N BDZ 4 ADIAZ 
Position 400004 

meru 

( 

6.3.9. 

45 

4Y PIPA Test 

Position 400005 

cm/sec 2 

( ) 00—. 

() — 

6.3.9. 

50 

-Y PIPA Test 

Position 400006 

cm/sec 2 

( ) 00-. 

(> — 
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SATA SHEET 


ITEM 

Na 

PARAMETER 

UNITS 

RECORDED VALUE 

6.3.0. 

54 

-NBDX+ .707 ADSRAX 
Position 400007 

mom 


6.0.0. 

58 

-.707 (NBDZ4NBDY) 
40.5 (ADIAZ-ADIAY) 
40.5 (ADSRAY4ADSRA2 
Position 400008 

mem 

) 

. - 

6.0*0. 

62 

-NBDZ4.707ADSRA2 
Position 400000 


- 

6.3.0. 

66 

.T07(NBDY-NBDX) 

4.6 (ADIAY-ADIAX) 

4.6 ADSRAX 

Position 400010 

mem 





.4 






APOLLO GAN Specification 
ND1002323 REV F ; * 


DATA SHEET 


_CALCULATION_ 

PARAMETER 

UNITS 

line c - line f ■ ( ) —. — 

(-NBDX+ADIAX) - (-NBDX) 

Transfer result to line al. 

ADIAX 

meru/g 

line h - line a • ( ) —. — 

(+NBDY+ADSRAY) - ftNBDY) 

Transfer result to at. 

ADSRAY 

meru/g 

line J - line c ■ ( )-—. — 
e-NBDZ+ADlAZ) - (NBDZ) 

Transfer result to line am. 

AIMAZ' 

meru/g 

Cline m - line f)XI. 414 - ( ) —. — 
g-NBDX + . 707 AD 6 RAX) - (-NBDXj X 1.414 

Transfer result to line ak. 

ADSRAX 

meru/g 

(line 0 4 line c) XI. 414 - ( )—.— 

(-NBDZ 4 . 707 ADSRAZ 4 NBDZ) XI. 414 • 

Transfer result to line aj. 

ADSRAZ 

meru/g 

(line p - .707 line a - .707 line f 4.5 line q -.5 line t) 

X2 --.— 

C.707 (NBDY-NBDX) 4.5 (ADIAY-ADIAX) 4.5 ADSRAX 
-.707 (-NBDX) -.707 NBDY4.5 ADIAX-. 5 ADSRAxD X2 
Transfer result to line an. 

ADIAY 

meru/g 

line b - line d - t 1 

PIPA X2G 

cm/sec 2 

. 1 U» k - line 1 » ( ) 

PIPA Y2G 

cm/sec z 

- line sl - line i - ( ) 

PIPA Z2G 

cm/sec 2 

1960.52 7 line w x 1 cm/sec/pulse ■ 

Subtract L. 000000 from thia value, multiply x 10® and transfer 
results to line ao. r 

XPIPAS.F. 

cm/sec/ 

pulse 

1960.52 7 line x X 1 cm/sec/pulse • r. 

Subtract 1.000000 from this Table,; nmttipiyx lO®and transfer 
results to line ap. 

Y PIPA S. F. 

cm/seo/ 

pulse 

1960.52 4 line y XI em/sec/pulee«■ ' 

* rom value » mtdtlply x 10 ® and transfer 

Z PIPA S. F. 

cm/seo/ 

oulse 

1/2 (line b 4 line d) ■ ( ) —. — 

- Transfer results to line ar 

X PIPA Bias 

cm/sec 2 

1/2 (line k 4 line 1) ■ ( ) —. — . 

Transfer results to line as 

f Y PIPA Bias 

cm/sec z 

1/2 (line g 4 line l) • ( ) —. — 

—Transfer results to line at_' 

Z PIPA Bias 

cm/sec 2 
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TABLE I 



DATASHEET 

(Xi) 


PARAMETER 

— 

UNITS 

MIN 

VALUE 

RECORDED 

VALUE 

MAX 

VALUE 

REJ 

ACC 

NBDY 

meru 

-15 


+15 



NBDZ 

meru 

-15 


+15 



NBDX 

meru 

-15 


+15 



ADSRAY 

meru/ff 

-40 


+40 



ADSRAZ 

meru/g 

-40 


+40 



ADSRAX 

meru/g 

-40 


+40 



ADIAX 

meru/g 

-100 


+100 



ADIAZ 

meru/g 

-100 


+100 



ADIAY 

meru/g 

-100 


+100 



X PIPA 8. F. error 
from line z 

PPM 

-1000 


+1000 



Y PIPA S. F. error 
from line aa 

PPM 

-1000 


+1000 



Z PIPA 8. F. error 
from line ab 

PPM 

-1000 


+1000 



X PIPA Bias 
from line ac 

cm/sec 2 

.-3.1 


+3.1 



Y PIPA Bias 
from line ad 

em/sec? 

-3.1 


+0.1 « 



Z PIPA Bias 
from line ae_ 

cm/sec 2 

-3.1 


+3.1 
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PARAMETER 


UNITS [ 



NBDX 

mere 

AD6RAT 

meru/g 

ADSRAZ 

meru/g 

ADSRAX 

meru/g 

AUAX 

mmn 

A DIAZ 

meru/g i 

ADIAT 

meru/g 

XPIPA8.F. error 

PPM 

T PIPA 8. F. •nror 

■a 

ZPIPAS.F. error 

PPM 

XPIPABUe 

em/sec 2 
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DATA SHEET 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

merit 


NBDZ 

mein 


NBDX 

men 


AD6RAT 

meru/g 


ADSRAZ 

meru/g 


AD8RAX ‘ 

mera/g 


ADEAX 

meru/g 


ADIAZ 

meru/g 


ADIAT # 

meru/g 


X PIPA & F. error 

PPM 


T PIPA 8. F. errer 

PPM 



PPM 


X PIPA Bias 

cm/eec? 


YPIPABUa 

cm/eec 2 


Z PIPA Bias 

Ea 



4 $ 
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DATA SHEET 


PARAMETER 

NBDY 

NBDZ 


UNITS Di MAX D 2 MAX D 3 MAX 


NBDX 

meru 

ADSRAY 

meru/g 

ADSRAZ 

meru /g 

ADSRAX 

meru/g 

ADIAX 

meru/g 

ADIAZ 

meru/g 

ADIAY 

meru/g 

X PIPA S. F. 

Error PPM 

Y PIPA 8 . F. 

Error PPM 

Z PIPA 8 . F. 

Error PPM 

X PIPA Bias 

cm/sec 2 


Y PIPA Bias 
Z PIPA Bias 


cm/sec 2 

cm/sec 2 
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6.3.10.2.2 Enter 0001 into R155. Verify and execute. 

6.3.10.2.3 Enter 1111 into R154. Verify and execute. 

6.3.10.2.4 Enter in C-156 4XX. X001114. (Enter a value for XX. X which will adjust the 
♦14V power supply (GG 1020) as monitored on the CRT, to 12.1 {*-0.3, -0) vdc. See Table II). 
Execute. 

6.3.10.2.6 Enter in C-156 *XX.X001124 (Enter a value for XX.X which will adjust the +4V 
power supply (GG 1030) as monitored on the CRT, to 3.5 (40.15, -0) vdc. See Table II). 
Execute. 

6.3.10.2.6 On K-148 press ERROR RESET. 

6.3.10.2.7 On K-148 initiate LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

Wait 200 seconds. Verify RESTART lamp on the D6KY is not lit. 

6.3.10.2.8 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 
Verify RESTART lamp on the D8KY is lighted. 

6.3.10.2.9 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to ON. Press 
ERROR RESET. Perform the following DSKY operations. 

VERB 21 NOUN 27 ENTR « 

77767 ENTR 

6.3.10.2.10 Enter in C-156 (*) XX.XD01114 (Enter a value for XX.X which will adjust the 
♦14V power supply (GG 1020) as monitored on the CRT, to 16.4 (tO, -0.4) vdc. See Table H. 
Execute. 


6.3.10.2.11 On K-148 press ERROR RESET. Watt 200 seconds. Verify RESTART lamp on 
DSKY is not lighted. 

6.3.10.2.12 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL Switch to OFF. Verify 
RESTART lamp on the DSKY is lighted. Set the INHIBIT VOLTAGE FAIL switch to ON, Press 
ERROR RESET. Perform the following DSKY operations. 

VERB 21 NOUN 27 ENTR 
77767 ENTR 


§411 
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6.3.10.2.13 Enter in C-156 ±XX. X001124 (Enter a value for XX. X which will adjust the 4V 
power supply (GG 1030) as monitored on the CRT, to 4.5 (+0, «0»2) vdo. See Table II). 

Execute. 

6.3.10.2.14 On K-148 press ERROR RESET. Watt 200 seconds. Verier RESTART lamp on 
DSKY is not lit. 

6.3.10.2.15 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lit. Set the INHIBIT VOLTAGE FAIL switch to ON. Press 
ERROR RESET. Perform the following DSKY operations: 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6.3.10.2.16 Enter in C-156 (*) XX.XD01114 (Enter a value for XX.X which will adjust the 
14V power supply (GG 1020) as monitored on the CRT, to 12.1 (40.3, -0) vdo. See Table IQ. 
Execute. 

6.3.10.2.17 On K-148 press ERROR RESET. Whit 200 seconds. Verify RESTART lamp on 
DSKY is not lighted. . 

6.3.10.2.18 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 

Verify RESTART lamp on the DSKY is lighted. 

6.3.10.2.19 OnR-154enter0000. Execute. 

6.3.10.2.20 On R-155 enter 0000. Execute. 

6.3.10.2.21 On K-148 terminate the LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.3.10.2.22 On K-148 press ERROR RESET. 

6,3.11 LGC Clock Frequency Test 

6.3.11.1 Insure that LGC Operate power has been applied for a minimum of 10 minutes 
before performing this test. 

6.3.11.2 Verify that the counter is connected to the 3.2kc signal on the hardline. 


V 
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6 .3.11.3 Insure that the oounter he* been earming up for a minimum of 10 minutes. 

3.3.11.4 On the counter, 

Set the FUNCTION switch to: MAN START 

Set the TIME BASE switch to: 1 ps TIME UNIT/COUNT 

Set the SE NSI T IVITY control to: CHECK 

t.S.U.8 Verity proper oounter operation. 

6.3.11.6 Set the FUNCTION swttofcto REMOTE OR TIME INTERVAL. 

6.3.11.7 Plug tn the Proset ontt end set: 

MODE swtteh to PRESET 
N switches to 96000 

6.3.11.8 Turn SAMPLE RATE control tolly clockwise (HOLD). Wait 35 seconds for oounter 
display to fill. 

6.3.11.9 Start counting by depressing RESET switch on oounter. 

6 .3.11.10 After approximately 30 seconds, read and record oounter display. 

6.3.11.11 Repeat steps 6.3.11.9 and 6.3.11.10.9 times. 

6.3.11.13 The average of the 10 prsTious readings shall be 30.000000*0.000060 seconds. 

6.3.11.13 Insure that the System is not in D4U Operate. 

6.3.11.14 Perform the following D6KY operations. 

VERB 21 NOUN 10 ENTR 
00013 ENTR 

02000 ENTR 

Press and hold the ST BY pushbutton on the D6KY for 3 seconds. Verity the Standby lamp is 
lighted. 


•4 
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€•3.11.15 Bepoat stops 6.3.11.0 through 6.3.11.12. 

6.3.11.16 Ptoss and hold the STBT pushbutton os the D6KT for 3 
lamp la not lighted. 


Verify the 


6.3.11.17 On the Computer Control and Betide 


assembly, press and hold MABK X 


6.3.11.13 On the DSKT 

VERB 06 NOUN 31 
Row 1*00112 
Prog Alarm lamp is lighted 
Press Error Reset 

6 . 3.11.16 Inter the following on K-140 

VERB 11 NOUN 10 ENTR* „ 

00016 ENTR ' • 

6.3.11.30 Observe that DSKT Row 1 displays 00004. 

6.3.11.21 Release MARK X pnahbntton 

6.3.11.22 Observe that DSKT thorn 1 displays 00000. 

6.3.11.23 Press and bold tbs MARK Y pus h butt on on the Computer Control! 
Assembly. 

6.3.11.23.1 On tbs DSKT Observe 

VERB 06 NOUN 31 
Row 1-00112 

Program Alarm lamp is lighted 
Prees ERR Reset 

6.3.11.23.2 Enter the following on K-146: , 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

6.3.11.24 Observe that DSKY Row 1 displays 00010. 

6.3.11.26 Release MARK T pushbutton 

6, 3.11.26 Observe that DSKT Row 1 displays 00000. 


IT 
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6.3.11.27 Press and hold the REJECT pushbutton on the Computer Control and Reticle Dimmer 
Assembly. 

0.3.11.27.1 On the DSKY observe 

VERB 05 NOUN 31 
Row 1 - 00112 
Prog alarm lamp is lighted 
Press ERR Reset 

6.3.11.27.2 Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

6.3.11.28 Observe that DSKY Row 1 displays 00020. 

6.3.11.29 Release the REJECT pushbutton* 

6.3.11.30 Observe that DSKY Row 1 displays 00000. 

6*3.11.31 On the DSKY perform the following operation 

VERB 36 ENTR 

6.3.11.32 On panel 11 close PGN8 AOT lamp oircuit breaker. On the Computer Control and 
Reticle dimmer assembly, rotate the RETICLE BRIGHTNESS control to its minimum light in¬ 
tensity position. View through the AOT and verify that the reticle lamp is off. 

6.3.11.33 While viewing through the AOT, slowly rotate the RETICLE BRIGHTNESS control i, 

I® Increase -the'reticle brightness until a stop is reached. Observe (hat the reticle bvfyhtaeoet 
has increased^ intensity. Retan RETICLE BRIGHTNESS control to off state; On panel-11 open 
PGNS AOT.lamp.oirouit breaksnw r 

6.3.11.34 AOT eyepiece Heater Test* 

6.3.11.34.1 Secure milliameter HP 428B and current probe HP428A-21A. 

6.3.11.34.2 Locate PI at Computer Control and Reticle Dimmer assembly. Push lacing cord 
away from PI bank to fifth tie point. 

6.3.11.34.3 Clip current probe HP428A-21A to blue wire in cable with red arrow pointing away 
from PI. Measure and record current indication. The current shall be between 139 and 244 ma. 

6.3.11.34.4 Remove current probe, push lacing cord back to PI and spot tie. 

6.3.12 Gimbal Friction Test 

6.3.12.1 Inner Gimbal Friction Test 

6.3.12.1.1 On K-148 enter the following sequence: * 


VERB 41 NOUN 20 ENTR ' 

♦00000 ENTR 

♦00000 ENTR 

+00000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+17000 ENTR 

+17000 ENTR 

+17000 sfiwiics ENTR 

Wait 15 seconds ** 
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ENTR 
ENTR 
ENTR 
ENTR 

ENTR 
ENTR 
ENTR 
ENtR 

6.3.12.1.2 On the CRT, verity CDU X, CDU Y, CDU Z Indicate +00000 (tOMOO). 

••3.12.1.3 Set up Analog Recorder to monitor the following signals: 

MEA8.NO. SIGNAL NAME 

a. GG2110 IG Torqae’Motor Current 

b. GG2106 IG Servo Srror Total 

o. GG2107 IG Servo Error in Phase 

d. GG2112 IG lx Resolver Sine 

s. GG2113 * IG lx Resolver Cosine 

L GG2220 IG CDU Fine Error 

g. GG1201 IMU 28V 1% 800 CPS 

h. GG2221 ' IG CDU Coarse Error 

0.3.12.1.4 Set up Analog Recorder to monitor the following signals: 

MBAS NO. * SIGNAL NAME 

a. GG2300 PIPA TEMP 

b. GG2301 DUG TEMP ' 

e. GG1520 +28 VDC LGC OPR BUS 

6.3.12.1.5 After 10 seconds has elapsed since step 6.3.12.1.1, enter the following i«fo K-148. 


VERB 21 
00403 

NOUN 01 
ENTR 

ENTR 

00000 

ENTR 


.12.1.0 Verify on CRT, 

D8KY display 

VERB 21 

NOUN 01 


Rl- 

00000 


R3- 

00403 

» 

12.1.7 On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 

ENTR 

ENTR 

37777 

ENTR 

ENTR 

37743 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

(once) 


VERB 41 NOUN 20 

+27000 

+27000 

+27000 

Wait 15 seconds 
VERB 41 NOUN 20 
+00000 
+00000 
+00000 


SO 
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6.3.12.1.8 Start analog reoordera using a chart speed of 10 mm/see (IG- 360* TORQUE) 

6.3.12.1.3 On K-148 enter file following sequence: 

VERB 01 NOUN 0| ENTR 

00370 ENTR 

Record contents of CRT DSKY Row 1 zmT 

VERB 21 NOUN 01 ENTR 

00370 ENTR *■ .. 

XXXXY* ENTR 

Where T* Is obtained from Table 1 
VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.1.10 Monitor analog recorder. When the lb Torque Motor Current signal (GG2110) 
drops to a quieeeent lord (approximately 12 minutes), stop the recorders. 

6.3.12.1.11 On K-148 enter the following sequenoe: 

VERB 40 NOUN 20 ENTR Walt 3 seoonds 
VERB 41 NOUN 20 ENTR 
900000 ENTR 
♦00000 ENTR 

400000 ENTR ' 

6.3.12.1.12 On the CRT, eerily CDU X, CDUT, CDU Z all Indicate 400000 (*00200). ‘ 

6.3.12.1.13 After 10 seconds has elapsed since step 6.3.12.1.11 enter the following 
sequenoe Into K-148* 

VERB 21 NOUN 01 ENTR 
00408 ENTR 
00000 ENTR 
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0.2.12.1.14 Verify on CRT, DBKV display 


VERB 21 
R1 


HOUR 01 
00000 
00402 


0.2.12.1.12 Ob K-148 enter the follow** 


NOUN 10 

ENTR 


00000 

ENTR 

ENTR 

40000 

ENTR 

ENTR 

40034 

ENTR 

ENTR 

00000 

ENTR 

* ENTR 

00000 

ENTR 

(once) 


0.2.12.1.10 8tart analog recorders uaiag a chart speed of 10 mm/eee (10*200* TORQUE) 
0.2.12. LIT On K-148 enter the following sequence 


VERB 42 
VERB 22 


ENTR 

ENTR 


0.2.12.1.10 Monitor analog recorder. When the IO Torque Motor Current signal (GG2110) 
drops to a cpleeccotlevel (approximately 12 minutes), stop the recorders. 

0.2.12. 2 Qatar Oimbal Friction Teel 

0.2.12.2.1 On K-148 eater the fellow** 


VERB 40 
VERB 41 
+00000 
+00000 
+00000 


NOUN 20 
NOUN 20 
ENTR 
ENTR 
ENTR 


ENTR 

ENTR 


Wait 2 


01 
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6.3.12.2. S Ob the CRT, verify CDU X, CDU Y f CDU Z Indicate +00000 <*00200). 
6.3.13.2.3 Set up analog recorder to monitor the following: 


ME AS NO. 


SIGNAL NAME 

|L OG2167 


OG Servo Error In Phase 

b. GG2170 


OG Torque Motor Current 

o. 002166 


OG Servo Error Total 

d. 002280 


OG CDU Fine Error 

0. OG2173 


OG lx Resolver Sine 

f. OG2173 


OG lx Resolver Cosine 

g. 002281 


OG CDU Coarse Error 

. 12.2.4 After 10 seconds has elapsed since step 6.3.12.2.1 miter the following sequence 

K-14&: 

- 

- 

VERB 21 

NOUN 01 ENTR 

00403 

ENTR 


37777 

ENTR 

W ■ ' ' ' ■ ■■ '* . 

>13.2.5 Verify on CRT, D8K7 display 

VERB 21 

NOUN 01 

R1 

37777 


R8 

00403 


.12.2.6 On 3-148 ei 

after the following sequence: 

BDUKlg 

ENTR 

. . . ■ ■ . :■ • ' ‘ • 

37743 

ENTR 

ENTR 

60000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR * 

00000 

ENTR 

(onqe) \ * • 


6.3.12.2.7 Start analog recorders using a chart speed of 10 mm/seo. (OG - 360* TORQUE)' 
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6. 3. 12.2. • Ob K-143 ante the following sequence: 

VERB 48 ENTR 

VERB 33 ENTR 

6.3.11.2.9 Monitor analog reoorder. When the OG Torque Motor Carrentsignal (GG2170) 
drops to a qulesoeat level (approximately 12 minutes) atop the reoordera. 

6.3.12. 3. 13 On K-li8 enter the following aeqaence: 

VERB 46 NOUN 36 ENTR Wait 3 seconds 

VERB 41 NOUN SO ENTR 

♦60000 . ENTR 

♦60000 ENTR 

♦60000 ENTR 

6.3.13.3. 11 On the GRT, verify CDUX, CDU Y, CDU Z indicate *60000 (*00200). 

6.3.13.3.13 After 10 eeooads has elapsed sinoe step 6.3.12.2.10, enter the tollowiag sequence 
into K-146. 

VERB 31 NOUN 01 ENTR 

00403 ENTR 

40000 ENTR 

6.3.11.2.13 Verify on CRT, D6KY display. 

VERB 31 NOUN 01 

R1 40000 

R3 00403 

6.3.18.3.14 On K-148 enter the following sequence: 

NOUN 15 ENTR 

40034 ENTR ENTR 

00000 , ENTR ENTR 

00000 ENTR t ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 


PS 
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6.3.12.3.15 Start analog recorders uatng a chart apeed of 10 mm/aae (00 +360* TORQUE) 

6.3.12.2.16 On K-148 enter the following sequence 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.2.17 Monitor analog recorder. When the OG Torque Motor Current signal (GG2170) 
drope to a quiescent level (approximately 12 minutes) stop the recorders. 

6.3.12.3 Middle Gtmbal Friction Test 

6.3.12. 3.1 On K-148 enter the following sequence: 

VERB 46 NOUN 20 ENTR Whit 3 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

406750 ENTR 

6.3.12.3.2 On the CRT, verify CDU X - 406000*00200, CDU T - 400000*00200, and CDU Z • 
406750*00200. 

6*3.12.3.3 Set up analog recorder to monitor the following; 

ME AS. NO. SIGNAL NAME 

MG Serve Error Total 
MG Servo Error In Phase 
MG Torque Motor Current 
MG lx Resolver Cosine 
MG CDU Pine Error 
MG lx Resolver Sine 
MG CDU Coarse Error 

10 seconds have elapsed since step 6.3.12.3.1, enter the following sequence 


VERB 21 NOUN Q1 ENTR 

00403 ' ENTR 

00000 ENTR 


a. GG2136 

b. GG2137 
O. GG2140 
d. QG2143 
S. GG2250 

f. GG2142 

g. GG2251 

6.3.12.3.4 Alter 
Into K-148: * 
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6.3.12.3.8 Verify on CRT, D8KY display 

VERB 21 NOUN 01 

HI - 0000 

US- 00403 

6.3.12.3.6 On R-148 enter the following seqnenoe: 


NOUN 18 

ENTR 


00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

14000 

ENTR' 

ENTR 

00000 

ENTR 

(once) 


6.3.12.3.7 Start analog re oorder a vatag a chart speed of 10 mm/see. (MG • 138* TORQUE) 

6.3.12.3.8 Ob K-148 enter the following seqnenoe: 

VERB 42 ENTR 

VERB 33 ENTR 

6*3.12.3.9 Monitor analog recorder. When MO Torque Motor Correat (GG2140) drops to a 
<piiesoent level (approximately 6 minutes), stop the recorders. 

6.3.12.3.10 On K-148 enter the following seqnenoe: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

-06760 ENTR 

6.3.12.3.11 On the CRT* verily CDU X * +00000*00200, CDU T - +00000*00300, and 
CDU Z - -06780*00200. 
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0.3.12.3.12 Alter 10 seconds has elapsed since stop 6.3.12.3.10, enter the following 


sequence into K- 

148. 


VERB21 

NOUN 01 

ENTR 

00403 

ENTR 


00000 

ENTR 


•.1.11.1.13 On the CRT, 

D6KT display verily: 

VERB 21 

NOUN 01 


RI¬ 

00000 

■/ 

BS* 

00403 


0.3.12.3.14 On £-148 enter the following sequence: 

NOUN 1ft 

ENTR 


00000 

ENTR 

* ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

03777 

ENTR 

ENTR 

77777 

ENTR 

(once) 


••3. 13*3* 1ft Start analog recorder s using s chart speed of 10 mm/seo. (MG+138* TORQUE) 

0*3* 13.3.1ft On 1^ 148 enter the following sequence: 

VERB 43 ENTR 

VERB tt ENTR 

0.3.12.3.17 Monitor analog reoorder. When the MO Torque Motor Current signal (003140) 
drops to s quiescent level (approximately 0 minutes) stop the recorders. 

0.3.12.3.18 On K-148 rater the following sequences 

VERB 41 NOUN 20 ENTR " 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 
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3.3.12.4 Teat Analytic 

3.3.12.4.1 Remove the atrip charta from analog recordera 


3.3.12.4.2 Examine each trace carefully to detect any aharp dtacontinultiea of the traoea. 
Disregard all tranalenta leaa than 0.5 aecond (6 mm) on any Torque Motor Current aignal. 
Disregard all tranaienta leaa than 0.2 aecond (2 mm) on any CDU Fine Error aignal. 


3.3.12.4.3 No Torque Motor Current aignal on (GG2140, GG2170, GG2110) shall ever exceed 
(0^125)^ amp. Sensitivity on re oo r d sr la 20ma/divisloefor GG2110, GG2140 and 33 ma/diviaion for 


3.3.12.4.4 No CDU Fine Error on (GG2220, GG2280, GG2250) shall ever exceed (. 070) volte. 
Senaitivity on recorder la SO mv/division. 


3.3.12.4. 6 No CDU Coarse Error (GG2221, GG2281, GG2251) shall ever exceed 0.380 volts. 
3.3.13 Stabilization Loop Step Response Teat 
ife rieeponee Test' V 

3.3.13.1.1 OnK-144 enter the foUewlng sequence:: 


VERB 40 
VERB 41 
+00000 
400000 
400000 


NOUN 20 ENTR Walt 3 seconds 

NOUN 20 ENTR 

ENTR 

ENTR 

ENTR 


3.3.13.1.3 On CRT, verty MMG, and OG gimbal angles are between 358 and 002. 


3.3.13.1.3 Set up analog recorder to monitor the following: 


MEA8 NO. SIGNAL NAME 

IG Torque Motor Current 
t ? IG Servo Error Total 
1J IG Servo Error In Phase 
IG IX resolver Sine 
IG IX Resolver Cosine 
IG CDU Fine Error 
IMU 28V 1 PCT 800 CPS 

3.3.13.1.4 On K-148 initiate FINE ALIGN by entering the following sequence: 

VERB 42 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 


a. GG2110 

b. GG2103 
C. GG2107 

d. GG2112 

e. GG2113 

f. GG2220 

g. GG1201 


m 
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0.3.13.1.5 On the CRT verify CDU X, CDU T and CDU Z Indicate +00000*00200. 

CAUTION: If the transients caused fay the subsequent step input do not damp out within 
15 seconds, remove IMU Operate Power. 

6.3.13.1.0 Enter 1000 Into R-8TART 155. 

0.3.13.1.7 Press XEQ/8EAL pushbutton on R-155 to enter the DC step voltage Into the IG 
stabilisation loop. 

0.3.13.1.0 Prepare to start analog recorder at a chart speed of 100 mm/sec. (IG RESPONSE 
TEST) 


0.3.13.1.9 Enter 0000 into R-START 155.. Start analog recorder. Press the XEQ/SEAL * 
pushbutton to remove the step input to the IG stabilisation loop. 

0.3.13.1.10 After the transient on the recorder has died out, stop the recorder. 

0.3.13.1.11 T Prom the Serve Error In Phase signal recorder trace measure the time interval 
(Tl, Fig. 3) between the removal of the step input to the point at which the trace settles to within 
5 percent of the step magnitude (A, Fig. 3). The period Tl, shall not exceed 0.1 second and the 
trace shall have no more than 3 overshoots. 

0.3.13.2 MG Response Test 

0.3.13.2.1 Set up analog recorder to monitor the following: 


MEAS. NO. 

SIGNAL NAME 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2137 

MG Servo Error in Phase 

0 . 

GG2140 

MG Torque Motor Current 

d. 

GG2143 

MG IX Resolver Cosine 

e. 

GG2250 

MG CDU Fine Error 

f. 

GG2142 

MG IX Resolver Sine 

8* 

GG1201 

IMU 28V 1% 800 cps . 


0.3.13.2.2 On the CRT, verify CDU X, CDU T and CDU Z indicate +00000 (±00200). 

CAUTION : If the transients caused by the subsequent step input do not die out within 
15 seconds, remove IMU Operate power. 
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6.3.13.2.3 Enter 0100 into R-8TART 155. Press XEQ/SEAL pushbutton on 1-155 to t 
enter the DC step yoltage into the MG stabilisation loop. 

6.3.13.2.4 Prepare to start analog recorder at a chart speed of 100 mm/see. (MG RESPONSE 
TE8T). 

6.3.13.2.5 Enter 0000 into R-START 155. Start analog recorder. Press XEQ/SEAL '' v 
pushbutton to remote the step input to the MG stabilisation loop. 

6.3.13.2.5 After the transient on the recorder has died out, stop the recorder. 

6.3.13.2.7 From the Servo Error In Phase signal recorder trace measure the time interval 
(T1 Fig. 3) between the removal of the step input to the point at which the trace settles to within 
5 percent of the step magnitude (A t Fig 3). The period, Tl, shall not exceed 0.1 seconds and the 
trace shall have no more than 3 overshoots. 

6.3.13.3 OGResponse Test 

6.3.13.3.1 8et up analog recorder to monitor the following: 


ME AS. NO. 

SIGNAL NAME 

a* 

GG2167 

OG Servo Error In Phase 

b. 

GG2170 

OG Torque Motor Current 

c. 

GG2166 

OG Servo Error Total 

d. 

GG2280 

OG CDU Fine Error 

e. 

GG2172 

OG IX Resolver Sine 

f. 

GG2173 

OG IX Resolver Cosine 

8- 

GG1201 

IMU 28V 1% 800 ops 


6.3.13.3.2 On the CRT, verity CDU X, CDU Y and CDU Z indicate +00000 (±00200). 

CAUTION : If the transients caused by the subsequent step input do not die out within 15 
seconds, remove IMU operate power. 

6.3.13.3.3 Enter 0010 into R-START 155. Press XEQ/SEAL pushbutton on R-155 to enter the 
DC step voltage into the OG stabilization loop. 

6.3.13.3.4 Prepare to start analog recorder it a chart speed of 100 mm/seo. (OG RESPONSE 
TEST). 

6.3.13.3.5 Enter 0000 into R-155. Start analog recorder. Press XEQ/SEAL pushbutton to 
remove the step input to the OG stabilization loop. 

6.3.13.5.6 After the transient on the recorder has died out, stop the recorder. 


' c 


i 
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6.3.13.3.7 Prom the Servo Error In Phase signal recorder trace, measure the time interval 
<n. Pig 3) between the removal of the step input to the point at which the trace settles to within 
6 percent of the step magnitude (A, Fig 3). The period, Tl, shall not exceed 0.1 second and the 
trace shall have no more than 3 overshoots. 

6.3*13.3.8 On K-148 enter the following sequence: 

VERB 41 NOUN 26 XNTR 

♦00000 ENTR 

460000. ENTR . 

400000 ENTR 



FIGURE 3 
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6.3.14 GIN Fine Alignment Test 

6.3.14.1 On K-148 enter: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

6.3.14.2 Record CRT, DSKY Row 1 display as AAAAA and the time of day. 

6.3.14.3 On K-148 enter: 

VERB 21 NOUN 01 ENTR 
01300 ENTR 

AAAAA ENTR 

VERB 06 NOUN OS ENTR 
01300 ENTR 

6.3.14.4 Record CRT DSKY Row 1 display an eBBBBB 

6.3.14.5 Perform the following calculations: 

** - CCCC.C Contents of high order scalar register in hoars. 

3600 


6.3.14.5. b Calculate the times of day at which the oontents of the high older scalar will be at 
the following times. 

1.01 

6.82 

8.73 

11.64 

14.55 

17.46 

20.37 

23.30 

6.3.14.6 If the time of day is within 12 minutes of any of those times calculated in 6.3.14.5.b 
when about to complete atop 6.3.14.30 wait until that time has pasaed and then proceed. 

6.3.14.7 On K-148 enter: 

VERB 01 NOUN 01 ENTR 

00370 ENTR 

Record oontents of DSKY Row 1 xxxxY 

VERB 21 NOUN 01 ENTR 

000370 ENTR 

XXXXY* ENTR 

Where Y v is obtained from Table la. 

.. VERB 57 ENTR 

00003 ENTR 
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6.3.14.8 Verify CRT DSKY display an: 

VERB 06 NOUN 61 (Flashing) 

Rl *+13600 |BM Azimuth) 

Rl- 440.746 (Site Latitude) 

NOTE: If Rl and R2 indicationa era correct proceed to atep 6.3.14.10. 

6.8.14.3 On K-148 enter: 

VERB 21 ENTR . 

+13600 ENTR 
VERB 22 ENTR 
+40748 ENTR 

6.3.14.10 On K-146 eater: 

VERB 33 ENTR 

Obaerve on CRT D6KY display 

VERB 21 NOUN 30 (Flashing) 

6.3.14.11 On K-148 enter: 

0000X ENTR (Teat position, either 1 or 2) 

00000 ENTR (Uae AOT) 

Obaerve on CRT DSKY diaplay: 

VERB 06 NOUN 61 (Flashing) 

Disregard Row 1, 2, and 3 indications 

6.3.14.12 On K-146 enter: 

VERB 21 ENTR 

+XXX.XX ENTR (L tgt. true azimuth from 6.3.15.1.14) 

VERB 22 ENTR 

+XXX. XX ENTR (L tgt. elevation from 6.3.16.1.3) 

VERB 23 ENTR 

00001 ENTR (L tgt. number) 

VERB 33 ENTR 

Observe on CRT DSKY diaplay: 

VERB 06 NOUN 61 (Flashing) 

Disregard Row 1, 2 and 3 indicationa. 

6.3.14.13 On K-146 enter: 

VERB 21 ENTR 

+XXX.XX ENTR (F tgt. true azimuth from 6.3.15.1.14) 

VERB 22 ENTR 

‘ +XXX.XX ENTR (F tgt. elevation from 6.3.15.1.12) 

VERB 23 ENTR 

00002 ENTR (F tgt. number) 

VERB 33 ENTR 
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Observe on CRT D6KT display: 

VERB 51 (flashing) 

Rl-00001 

3.3.14.14 On Computer Control sad Rettde Dimmer Assembly, press MARK X pushbutton. 
Observe on D6KT display: 

VERB 31 NOUN 30 (Flashily) 

3.3.14.15 On DSKY press ENTR 
Observe on D6KY display: 

VERB 31 NOUN 43 (Flaahti*) 

3.3.14b 13 On DSKY enters * 

00001 EI9TR (L Detent Cods) 

Ob ser v e on DSKY display 

VERB 31 NOUN 43 (Flashii«) 

3.3.14.17 Set ACT to "L" pssfttion 

3.3.14.13 Rota te AOT control knob until tbs oanter of tbs L tgt reticle Is sopor imposed be tw ee n 
tbs doable Y reticle. Record AOT oounter value as LT XXX. XX. 

3.3.14.19 Mate AOT control knob onttl the center of the L tgt reticle is superimposed b et w ee n 
the double lines of the SPIRAL reticle. Record AOT oounter value as L8 XXX. XX. 

3.3.14.20 On DSKY enter: 

AXXX.XX ENTR (mine of LT) 

Observe on D6KY displays 

VERB 22 NOUN 42 (flashtitf) 

3.3.14.21 On D6KY enter t 

4XXX.XX ENTR (Veins of L8) 

Observe on DSKY display: 

VERB 61 (Flashing) 

Rl-00002 
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6.8.14.22 On Computer Control and Reticle Dimmer Assembly, press MARX X pushbutton. 
Observe on DSKY display: 

VERB 21 NOUN SO (Jlashii?) 

6.8.14.23 On DSKY press ENTR. Observe on DSKY display: 

VERB 21 NOUN 48 (Flashing) 

6.3.14.24 On D8KVenter: 

00002 ENTR (F Detent Cede) 

Observe on D6KV display: 

VERB 21 NOUN 42 (flashing) 

6.3.14.28 SstAOT to "F" position .. 

6.2.14.26 Rotate AOT control knob until tbs eenter of tbs F tgt. reticle is supertmppeed 
between tbs double T reticle. Record AOT counter value as FT XXX. XX. 

6.3.14.27 Rotate AOT control knob until tbs center of tbs F tgt. reticle is superimposed betw ee n 
tbs double lines of tbs SPIRAL reticle. Record AOT counter value as F8 XXX. XX. 

6.3.14.28 On D8KVenter: * 

4XXX.XX ENTR (value of FY) 

Observe on DKT display: 

VERB 22 NOUN 42 (Flaskii«) 

6.3.14.26 On DSKY enter: 

OXXX.XX ENTR (value of F8) 

NOTE: Watt until DSKY display indicates VERB 81 (flashing) R1 - 00001 before proceeding. 

NOTE: Before completing step 6.3.14.30 check time of day to verify that the high order scalar 
will not overflow within the next 12 minutes. 

6.3.14.30 Repeat steps 6.3.14.14 through 6.3.14.26. 
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0.3.14.31 In approximately 7 minutes, observe on CRT DflKY display and record. 
VERB 06 NOUN 66 (Hashing) 

R1 - XXXXX (Where number part of Yim misalignment about Z 8m ) 

R2 - .XXXXX (Fractional number part of Ymn misalignment about Z«m*) 

6.3.14.32 On K-148 enter. 

VERB 33 ENTR 

Observe on CRT D6KT display and record: • 

VERB 06 NOUN 66 (Flashing) 

R1-XXXXX (Whole number pert of misalignment about Ysm) 

R2 « .XXXXX (Fractional number part of Z m misalignment about Y am ) 

6.3.14.33 On K-146 enter: * 

‘ VERB 36 ENTR 

Press ERROR RESET 

6.3.14.34 Repeat steps 6.3.14.7 through 6.3.14.30. 

6.3.14.35 In approximately 7 minutes, observe on CRT DflKY display and record: 

VERB 06 NOUN 66 (Flashing) 

R1 * XXXXX (Whole number part of Xsm misalignment about Ysm) 

R2 - .XXXXX (Fractional number part of Xsm misalignment about Ysm) 

6.3.14. 36 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT DflKY display and record: 

VERB 06 NOUN 66 (Flashing) 

R1 * XXXXX (Whole number part of Ysm misalignment about Xsm) 

R2 - .XXXXX (Fractional number part of Ysm misalignment about Xsm) 

6.3.14.37 On K-148 enter: 

VERB 36 ENTR 

Press ERROR RESET 
VERB 41 NOUN 20 

400000 
400000 
400000 
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6.3.14.38 Results. The PIPA bias determined previously in the IMU Performance Test 
(6.3.9) must be subtracted from the resultant data of the test. The PIPA bias terms from 
paragraph 6.3.9 must be multiplied by a factor of 210, before performing the •calculations in 
paragraphs 6.3.14.38.1 thru4.3.14.38.4. . 

6.3.14.38.1 Y PIPA misalignment 

R1 R2 

About Z axis (from 6.3.14.31) - *XXXXX. XXXXX sec 
Less Y PIPA bias (from 6.3.9) - -(*XXXXX. XXXXX)sefe 

Y PIPA misalignment about Z axis - —™ • -see 

This value shall not exceed *600 sec 

6.3.14.38.2 Z PIPA misalignment 


R1 R2 

About Y axis (from 8.3.14.32ji-*XXXXX. XXXXX sec 
Less Z PIPA bias (from 6.3.9)«-<*XXXXX. XXXXX)4eo 
Z PIPA misalignment about Y axis ■ - * -- — sec 

This value shall not exceed *600 sec 

6.3.14.38.3 X PIPA misalignment 

R1 R2 

About Y axis (from 6.3.14.35)-*XXXXX. XXXXX lefe 
Less X PIPA bias from (6.3.9) - -<*XXXXX. XXXXX)sec 

X PIPA misalignment about Y axis ■ *» ■■■ — — — sec 

This value shall not exceed *600 fee 

6.3.14.38.4 Y PIPA misalignment 

R1 R2 ’ 

About X axis from (6.3.14.36) ■ *XXXXX. XXXXX sec 
Less Y PIPA bias (from 6.3.9) - -<*XXXXX. XXXXX) £ec 
Y PIPA misalignment about X axis - 4——— . • - sec 

This value shall not exceed *600 £ec 

6.3.15 AOT Functional Accuracy Test. 

NOTE: Use of a Dioptometer is required when sighting through AOT. The included 
angles between target LOS shall be known to *10 arc seconds. The elevation 
of each target LOS shall be known to *15 arc seconds. 

6.3.15.1 Insure that O&N System is in the Operate Mode. 
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6.3.15.2 On K-148 enter: 


VERB 21 

NOUN 03 ENTR 

01462 

ENTR 

XXX. XX 

ENTR (Detent L az data) 
ENTR 

01463 

ENTR 

XXX. XX 

ENTR (Detent F az data) 


ENTR 

01464 

ENTR 

XXX. XX 

ENTR (Detent R az data) 


ENTR 

01465 

ENTR 

XXX. XX 

ENTR (Detent L EL data) 
ENTR 

01466 

ENTR 

XXX. XX 

ENTR (Detent F EL data) 


ENTR 

01467 

ENTR 

XXX. XX 

‘ ENTR (Detent R EL data) 


6.3.15.3 mace the AOT in F detent position. 

6.3.15.4 While viewing through the AOT instruct the target F operator to translate 
(vertically and laterally) and rotate (in azimuth and elevation) target F until the center of the 
target reticle appears in the center of the AOT reticle. 

6.3.15.5 Level the Theodolite base while assuring that the center of the target reticle 
remains in the center of the AOT reticle. 

6.3.15.6 When it has been assured that the Theodolite is level and the target reticle appears 
in the center of the AOT reticle zero the F theodolite azimuth dial. 

6.3.15. 7 Place the AOT in the L detent position. 

6.3.15.8 While viewing through AOT instruct the target L operator to translate (vertically 
and laterally) and rotate (in azimuth and elevation) target L until the target reticle appears 
in the lower right quadrant of the AOT field of view. 

6.3.15.9 Level the Theodolite base while assuring that the target reticle remains visible 
in the lower right quadrant of the AOT field of view. 

6.3.15.10 When it has been assured that the Theodolite is level and the target reticle is 
visible, zero the L Theodolite azimuth dial. 

‘6.3.15.11 Place the AOT in the R detent position. 
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6.3.15.12 While viewing through AOT instruct the target R operator to translate (vertically 
and laterally) and rotate (in azimuth and elevation) target R wM the target reticle appears 
in the lower left quadrant of the AOT field of view. 

6.3.15.13 Level the Theodolite base while assuring that the target reticle remains visible 
in the lower left quadrant of the AOT field of view. 

6.3.15.14 When it has been assured that the Theodolite is level and the target reticle is 
visible, zero the R theodolite azimuth dial. 

6.3.15.15 Verify that target Theodolite L, F and R bases are level. Place the AOT In each 
Detent position from left to right and verify that each target reticle is still visible and in the 
proper field of view. If adjustments are required insure that the azimuth dial is re zeroed. 
Repeat this target scanning process until the AOT operator is satisfied with target placement. 

6.3.15.16 AOT Measurement of Xj. 

6.3.15.16.1 On K-148 enters 

VERB 57 ENTR 

00012 ENTR 

Observe VERB 51 flashing and R1 * 00001 on CRT DSKY display. 

6.3.15.16.2 On Computer Control and Reticle Dimming Assembly press MARK X pushbutton. 

6.3.15.16.3 Observe VERB 21 NOUN 30 flashing on DSKY. 

6.3.15.16.4 On DSKY enter: 

ENTR 

NOUN 43 flashing 
ENTR 

NOUN 42 flashing 

6.3.15.16.5 Set AOT in L detent position. 

6.3.15.16.6 Rotate the AOT control knob olockwise until the center of the target reticle is 
superimposed between the double Y-reticle. Read and record as LY * XXX. XX. 

6.3.15.16.7 Rotate the AOT control knob until the center of the target reticle is super¬ 
imposed between the double SPRIAL lines of AOT iwCfcle. Record AOT dial indication as 
IB XXX.XX. 

6.3.15.16.8 Record target L Theodolite elevation angle from horizontal as 0y 


00000 

Observe VERB 21 
00001 

Observe VERB 21 
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6.3.15.16.9 On D8KY enter: 

4XXX.XX ENTR (LT from 6«S. 15* 16*6) 

Observe VERB 22 NOUN 42 flashing 

AXXX.XX ENTR (IB from 6.3.15.16.7) 

Observe VERB 51 flashing and R1 - 00002* 

6.3.15.16.10 On Computer Control and Reticle Dimming Assembly, press MARK X 
pushbutton. 

6.3.15.16.11 Observe VERB 21 NOUN 30 flashing bn DBKY. 

6.3.15.16.13 On D6KY enter: 

ENTR 

VERB 21, NOUN 43 flashing 

ENTR 

VERB 21, NOUN 42 flashing 

6.3.15.16.13 Set AOT in F detent position. 

6.3.15.16.14 Rotate AOT oontrol knob clockwise until the center of the target reticle is 
superimposed between the double Y reticle. Reoord AOT dial Indication as FY * XXX. XX. 


00000 

Observe 

00002 

Observe' 


6.3.15.16.15 Rotate the AOT oontrol knob until the center of the target reticle is superimposed 
between the double 8 reticle lines. Reoord AOT dial'indication as F8 - XXX, XX. 

6.3.15.16.16 Reoord target F Theodolite elevation angle from horisontal as 

6.3.15.16.17 On D8KY enter: 


4XXX.XX . 

Observe VERB 22 
AXXX.XX 

Observe VERB 06 
Record R1 • 


ENTR (FY from 6.3.15.16.14) 
NOUN 42 flashing 
ENTR (FS from 6.3.15.16.15) 
NOUN 03 displayed 


6.3.15.17 AOT Measurement of X?. 


6.3.15.17.1 On K-148 enter: 


VERB 57 ENTR 

00012 ENTR 

Observe VERB 51 flashing and R1 ■ 00001 on CRT D6KY display. 
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6.3.15.17.2 On Computer Control and Reticle Dimming Assembly, press MARK X pushbutton. 

6.3.15.17.3 Observe VERB 21 NOUN 30 flashing on D6KY. 

6.3.15.17.4 On D6KY enter: 


00000 


ENTR 

Observe 

VERB 21 

NOUN 43 flashing 

00001 


ENTR 

Observe 

VERB 21 

NOUN 42 flashing 

exxx.xx 


ENTR (LY from 6.3.15.16.6) 

Observe 

VERB 22 

NOUN 42 flashing 

4XXX.XX 


ENTR (LB from 6.3.15.16.7) 

Observe 

VERB 51 

flashing snd R1 * 00002. 


6.3.15.17.5 On Computer Control and Reticle Dimming Assembly, press MARK X pushbutton. 

6.3.15.17.6 Observe VERB 21, NOUN 30 flashing on DSKY. 

6.3.15.17.7 On DSKY enter: 

00000 ENTR 

Observe VERB 21 ‘ NOUN 43 flashing 

00003 ENTR 

Observe VERB 21 NOUN 42 flashing 

6.3.15.17.8 Set AOT in R detent position. 

6.3.15.17.6 Rotate AOT oontrol knob clockwise until the center of the target reticle is 
superimposed between the double Y reticle. Record AOT dial indication as RY ■ XXX. XX. 

6.3.15.17.10 Rotate AOff control knob until the center of the target reticle is superimposed 
between lie double SPIRAL reticle lines. Record AOT dial indication as RS - XXX. XX. 

6.3.15.17.11 Record target R theodolite elevation angle from horizontal as £3. 

6.3.15.17.12 On DSKY enter: 


AXXX.XX 

Observe VERB 22 

*xxx.xx 

Observe VERB 06 
Record RL 


ENTR (RY from 6.3.15.17.9) 
NOUN 42 flashing 
ENTR (RS from 6.3.15.17.10) 
NOUN 03 displayed 


6.3.15.18 Theodolite measurement of Xj and X 2 * 

6.3.15.18.1 Collimate Theodolite L ami F. Read azimuth angle indicated by L Theodolite. 
Subtract angle from 360.00* and record as^ j. Read and record the azimuth angle indicated 
by F Theodolite as«{ 2 * 


60 
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$.3.16.18. S Collimate Theodolite L and R. Read azimuth angle indicated by R Theodolite 
and record as^ 3 . Read and record the azimuth angle indicated by L Theodolite* Subtract 
angle from 360* and record as ^ 

••3.15.18.3 Calculate the values of the included angles between target L and F as 
Xj and targets L and R as X 2 * 

X| ■ Cos ^sin 0 1 Sin 0 2 ♦ Cos 0 X Cos 0 2 Cos £(180 - 1 +/ 2 !]^ 

X a ■ Cos *" 1 ^sin 0 1 Sin ^3 3 Coo 0 X Cos 0 2 Cos £(180 - (/ g ^ 1 )^ 

<•3.15.13 The angle recorded In 5.3. 15.16* 17 shall equal X^ *0.08*^ 

3.3.15.33 The angle recorded In 6.3.15.17.12 shall equal X *0.08*• 
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APPENDIX I 

MEASUREMENT TOLERANCES 


SIGNAL 

10 S 0 link 4* 
1030 link 4 
1040 link 5** 
1070 link 4 
1100 link 4 
1110 link 5 

1201 link 5 

1202 link 4 

1203 link 4 
1331 link 5 
1500 link 4 
1510 link 4 
1513X link 5 
1520 link 4 
1523X link 5 
2001 link 5 
2021 link 5 
2041 link 5 

2106 link 4 

2107 link 5 
2110 link 4 

2110 link 5 

2112 link 5 

2113 link 5 
2121 link 5 

2136 link 4 

2137 link 5 
2140 link 4 

2140 link 5 

2142 link 5 

2143 link 5 
2151 link 5 

2166 link 4 

2167 link 5 
2170 link 4 

NG 1336 link 4 


awAmmg 

414 fde LGC Supply 
44 fde LGC Supply 
4120 fde PIPA Supply $. 

44 fdc CDU Supply 
*•28 fdc Supply . 

2.5 fdc Telemetry Bias 
No. 1 

IMU 28V 800 cps 1% 

IMU 28V 800 cpe 5% 

IMU 28V 800 cps 5% 

3.2 kc 28V Supply 1% 

428 fdc IMU Oper BUS, * 

428 fde IMU STBY BUR 
428 fdc IMU STBY/OFF 
428 fde LGC Oper BUR 
428 fdc LGC Operate 
X PIPA 8 .G. OUT IN PH 
YPIPAS.G. OUT IN PH 
Z PIPA S. G. OUT IN PH 
IG Serro Error Total 
1G Servo Error IN PH 
IG Torque Motor Current 

IG Torque Motor Current 

IG IX Resolver Out-Sine . 
IG IX Resolver Out-Cosine 
IG IX Resolver Out-Sine 11' 
MG Servo Error Total 
MG Servo Error IN PH 
MG Torque Motor Current 

MG Torque Motor Current 

MG IX Resolver Out-Sine 
MG IX Resolver Out-Cosine 
MG IX Resolver Out-Sine 11' 
OG Servo. Error Total 
OG Servo Error IN PH 
OG Torque Motor Current 

PH DIFF 3.2kc 
28V/LGC SYNC 


GIN LAB TEST 

14.040.4 fde 
4.040.2 vde 
12046.0 fdc 
4.040.2 vdc 
-27.546.0 fdc 
2.540.1 fde 

2840.56V rmi 
2841 . 4 V rms 
2842. IV rms 
28.640.56V rms 
28.0-3.5, 45.5 fde 
28. 0 -2.6, 45.5 fde 
28.041 vdc 
28.0 44 . 5 , -3.5 vdc 
28.041 vdc 

42 .540.128V rms at lg 
42 . 540 . 128 V rms at lg 
42. 540 .128V rms at lg 
0.0460 MV rms at null 
0.0460 MV rms at null 
0.5 AMP Max during any 
fine Align Torque 
0.5 AMP Max during any 
fine Align Torque 
13.441.84V rms at 46* v 
18.441.84V rms. at * 6 *' 
5.3540.27V rms at 11* 

0.0460 MV rms at null 
0.0460 MV rms at null 
0.5 AMP Max during any 
fine Align Torque 
0.5 AMP Max during any 
fine Align Torque 
18.4sg.84V rms-at 46*' 
18 .441.84V rms at 45 * 1 
5.3540.27V rms at 11* 

0.0460 MV rms at null 
0.0460 MV rms at null 
0. • AMP Max during any 
fine Align Torque 
0* 410* 


PSAAM AND/OR 
SCA UNCERTAINTY 1 % 

- 9i rokKAre_ 

0% 

0 % 

1 % 

0 % 

0 % 

0 % 

1 % 

1.5% , 

1.5% 

1 % 

0% 

0 % 

0 % 

0 % 

0 % 

3% 

3% 

3% 

1 % 

2 % 

0 % 

1 % 

2.5% 

2.5% 

2% 

1 % 

2% 

0 % 

1 % 

2.5% 

2.5% 

2% 

1 % 

2 % * 

0 % 

3% 

• S* * 
8 * 
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APPENDIX I (Continued) 


fflfi ML SIGNAL NAME ' 

GG 2170 link 5 OG Torque Motor Current 


2172 link 5 

2173 link 6 
2181 link 8 
2219'ltnk 5 

2220 link 4 

2221 link 4 
2248 link 8 
2260 link 4 
2251 link 4 

2279 link 5 It 

2280 link 4 

2281 link 4 

2300 link 5 

2301 link 4 

2301 link 5 

2302 link 4 

2303 link 4 

3304 link 5 

3305 link 5 

3311 link 4 

3312 link 4 

3321 link 4 

3322 link 4 

GG 3324 link 5 

GG 3325 link 5 

GG 4300 link 4 
GG 6020 link 4 

GG 6020 link 5 

GG 6021 link 4 


OG IX Resolver Out-Sine 
OG IX Resolver Out-Cosine 
OG IX Resolver Out-Sine 11** 
Pitch Attitude Error 
IG CDU Fine Error 
IG CDU Coarse Error 
YAW Attitude Error 
MG CDU Fine Error 
MG CDU Coarse Error 
Roll Attitude Error 
OG CDU Fine Error 
OG CDU Coarse Error 
PIPA Temperature 
IRIG Temperature 
HUG Temperature 
IMU Heater Current On 
IMU Blower Current On 
RR Shaft IX Resolver Out- 
Sine 

RR Shaft IX Resolver Out- 
Cosine 

RR Shaft CDU Fine Error 
RR Shaft CDU Coarse Error 
RR Trunnion CDU Fine (Error 
RR Trunnion CDU Coarse : . 
Error 

RR Trunnion IX Resolver 
Out-Sine 

RR Trunnion IX Resolver 
Out-Cesine 
LGC Temperature 
PIPA Calibration Module 
Temperature 
PIPA Calibration Module 
Temperature 
PSA Temperature 


4 


GAN LAB TEST 
REQUIREMENT 

0.9 AMP Max during 
any fine Align Torque 
18.441.94V torn**48* * 
18.4*1.64V rme at«r * 
5.35*0.27V rms at 11* 
5.05*0.5V rms at 17* 

0.0*0.07V rms at null 
0.0*0.68V rms at null 
8.05*0.5V rms at 17* 

0.0*0.07V rms at null 
0.0*0.68V rms at null 
5.05*0.5V rms at 17*.: 
0.0*0.07V rms at null 
0.0*0.68V rms at null 
130.8*1.8*? lnO|»rate 
135*2. 8*F in Operate 
135*8. 8*F In Operate 
28*1 vdo 
28*1 vds • 

19.65*0.98V rms at 45* 

19.65*0.98V rms at 45* 

0.0*0.07V rms at null 
0.0*0.68V rms at null 
0.0*0.07V rms at null 
0.0*0.68V rms at null 

19.65*0.98V rms at 45* 

19.65*0.98V rms it 45* 

87.5*42.5*F 
67.5*22.5*F 

67.5*22.5*F 

85*25.0*F 


P8AAM AND/OR 
8CA UNCERTAINTY >% 
— OF FULL SCALE 

1 % 

2.5% 

2.5% 

2 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

0 % 

0 % 

2.5% 

2.5% 

1 % 

1 % 

1 % 

■ 1 %% 

2.5% 

2.5% 

0 % 

0 % 

0 % 

0 % 


'171 
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SIGNAL SIGNAL NAME 


GIN LAB TEST 
•REQUIREMENT 


PSAAM AND/OR SCA 
UNCERTAINTY OP 
FULL SCALE 


NG1021 link 4 

14 VDC LGC Noise RMS 

0.4 VRMS Max 

0% 

NG1022 link 4 

14 VDC LGC Noise Peak 

5 volts with rise 
time of 2 to 8 usee 

0% 

NG1031 link 4 

4 VDC LGC Noise RMB 

0.4 VRMS Max 

0% 

NG1032 link 4 

4 VDC LGC Noise Peak 

6 volts with rise 



time of 2 to 60 used 

0% 

NG1071 link 4 

4 VDC CDU Noise RM? 

1.0 VRMS Max 

0% 

NG1072 link 4 

4 VDC CDU Noise Pm* 

6 volts with rise 
time of 2 to 50 usee 

0% 

NG1501 link 4 

28 VDC IMU Operate Noise 

1.0 VRMS Max 

0% 


RMS 


NG1502 link 4 

28 VDC IMU Operate Noise 

5 volts with rise 


NG1511 link 4 

Peak 

time of 2 to 50 usee 

0% 

28 VDC IMU Standby Noise 

1.0 VRMS Max 

0% 


RMS 


NG1512 link 4 

28 VDC IMU Standby Noise 

5 volts with rise 


NG1521 link 4 

Peak 

time of 2 to 50 usee 

0% 

28 VDC LGC Operate Noise 

Hlfg 

2.0 VRMS Max 

0% 

NG1522 link 4 

28 VDC LGC Operate Noise 

5 volts with rise 



Peak 

time of 2 to 50 usee 

0% 


•Link 4 - PSAAM Output Signal 
••Link 5 - SCA Output Signal 
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ADDENDUM 1 


ADDITION Is The following procedure will be performed for LEM 1 only. 




y :v , -jr* V-- h \ ‘ v.*., it * Jwi. :}> .. * - ‘ \ \ W *,¥.? 


-■ « 

~a J, f ‘ v , • S*. V”- ^ h ^ , . .. *t * W - 


j* J, a J ‘‘i , • -»* V-- j? h *t * W- J.i . 

•sr, * •* : '>:/ _ * <r*v 




*• ”\ % 






* . 

-a* _• 
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h "» 
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6.8.16 Q y roc omp see ln g Teat 

6.3*16.1 Insure that ttie HCU Operate power and LOG Operate power has been applied for a 
minimum off on* hoar and that the mu le not la a Glmbal Look condition. 

6.8.16.2 On K-148 rater the following sequenoe: 

VERB 57 ENTR 

00006 ENTR 

6.8.16.8 VERB 06 NOUN 61 shall flash. 

6.5.16.4 The CRT, D8KY display shall display Launoh Azimuth. (Laanoh Astmafth **11 bs ths 
OAEC Navigator Bass Aatmulh defined by GAEC). 

6.8.16.5 If value tor Row 1 is oorroct, prooesd is ths next step. If value for Bowl istaoenwot, 
enter the following into K-148: 

VERB 81 ENTR ’ , 

AXXXXX ENTR Corrsot launoh azimuth (OAEC NSv Bass An* 

Verier rains in Row 1 is correct. 

6.8.16.6 On KHL48 enter ths following* 

VERB 88 ENTR 

6.8.16.7 VERB06 NOUN61 shallflash. 

6.8.16.8 Ths CRT, DflKY display shall display Navigation Bass Aaimoth and Latitude, respectively. 
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6.3.16.9 If the values for Row 1 mad Row 2 an correct, proceed to the next step. If the values 
tor Row 1 or Row 3 an incorrect, enter the following into K-148. 

If Row 1 ia incorrect: VERB 91 ENTR 

+XXXXX ENTR (Correct Nay Baae Asimnth) 

If Row 2 is incorrect: VERB 22 ENTR 

+40.746 ENTR (Correct Site Latitude) 

Verily values for Row 1 and Row 2 are correct. 

6.3.16.10 On K-148 enter the following: 

VERB 33 ENTR ’ 

VERB 16 NOUN 20 ENTR 

6.3.16.11 One hoar after step 6.3.16.10 has been performed, read and record CRT DSKY 
display of Row 1, Row 2, and Row 3. 

6.3.16.12 Obtain and record the latest measured value of the following data. 

6*6.16.12.1 NBDX i 

6.3.16.12.2 NBDY 

6.3.16.12.3 NBDZ 

6.3.16.12.4 ADIAZ 

6.3.16.12.6 ADSRAY 

6.3.16.12.6 GAEC NB YZ plane about Z local vertical. 

6.3.16.12.7 QAEC NB YZ plane about Y local vertical. 

6.3.16.13 Calculate the vertical and east IRIG coefficient drift contribution to azimuth error 
<* Vert). 

a. Drift (vertt « NBDZ+ADIAZ « _meru 

b. Drift (east) - NBDX sin +NBDY sin (0(+ 90) + ADSRAY sin (<£+ 90) 

Where (£ ■ Launch Azimuth 
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6.3.16.14 Algebraically eadfort + (r»rt) from'the Row 1 D8KYdisplay recorded in 6.3.16.11. 
The resultant asimiith error ahall be 000.60a000.57 degrees. 

6.3.16.15 Algebraically subtract the value recorded in 6.3.16.11.6 from the Row 3 D8KY display 
recorded in 6.3.16.11. Tbs resultant vertical error about S local vertical shall be 000.00*000.06 
degrees. 

6.3.16.16 Algebraically subtract tbs value recorded la 6.3.16.11.7 from tbs Row 3 D6KT display 
recorded la 6.3.16.11. Tbs resultant vertical error about Y local vertical shall be 000.00*000.06 
degrees. 

6.3.16.17 Two hours alter 6.3.16.10 has been performed, reed and record CRT DflKY display 
of Row 1, RowS, and Row 3. 

6.3.16.16 The CRT DBKY display of Row 1 shall be within 000.06 degrees of the value recorded 
hi 6.3.16.11. The CRT D6KY display of Row 2 and Row 3 shall be within 000.03 degrees of the 
respective values r eoords d la 6.3.16.11. 

6.3.16.10 On K-146 ester the following: 


VERB 36 
VERB 40 


EOT* 
NOUN SO EOT* 
ENT* 
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ADDENDUM 1 
LEM 1 

Addition 2: Perform LEM 1 test in aooordanoe with the following Flowgram, 
Additions: Place m note after paragraph 6.3. l. 6.2. ‘ * 

NOTE! U the LMP Interlock CB is energized insure that the ATCA switch on LEM 
Panel 16 and the ATCA/PGNCS switch on Panel 11 are in the off position 
before performing the following steps, 

° r ■ v ‘ nur,- 


■ ‘ ■ §r 


•§5 
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ADDENDUM II 
AURORA 86 


Following are the changes required to make thia document applicable for checkout sf a GIN 
System with an Aurora 65 Test Rope. 

Addition 1. Paragraph 6.3.7 PGNCS Operational Teat 

a. Delete paragraphs 6.3.7.16.2 and 6.3.7.16.3 


b. Subtract an Octal 1 from each of the NOUN display requirements in paragraphs 
6.3.7.20.1. 6.3.7.20.3. 6.3.7.20.5. 6.3.7.20.7. 6.3.7.20.9, 6.3.7.20.11 
and 6.3.7.20.13. 

Addition S. Paragraph 6.3.8 DUG Scale Factor Test 

a. Change Paragraph 6.3.8.22 to read as follows: 

Tike average of the three readings of Scale Factor Error for each of the 6 positions 
shall be 556*1750 PPM. 

Addition 3. Paragraph 6.3.9 IMU Performance Test. 

a* Add ths following note prior to step 6.3.9.22. 

NOTE: Paragraph 6.3.9.24 must be performed within one minute after 

VERB 06 and NOUN 66 flash in paragraph 6.3.9.23. In the event a 
PROG alarm is obtained enter VERB 36, press the ENTR pushbutton 
and repeat paragraphs 6.3.9.8 through 6.3.9.24. 

b. Add ths following note prior to step 6.3.9.36. 

NOTE: Paragraph 6.3.9.39 must be performed within one minute after 
VERB 06 and NOUN 66 flash in paragraph 6.3.9.38. la ths event 
a PROG alarm is obtained enter VERB 36, press ENTR and repast 
paragraphs 6.3.9.8 through 6.3.9.1. Enter ths following la K-146. 

VERB 25 ENTR 
+00600 ENTR 
+00000 ENTR 
+00003 ENTR 

Repeat paragraphs 6.3.9.28 through 6.3.9.39. 


91 
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ADDENDUM m RR INTERFACE 
LTA-8, (MSC) - LEM 2 * Subsequent 


CDU testing requires that the Rendezvous Radar is operating. The Rendezvous amn. u 
activated until Integrated testing. To insure that the RR CDU's are operating properly 
m inimum requirements for RR CDU testing are presented here so that they may be included 
part of the requirements to be demonstrated at the first opportunity after Rendezvous 
activation. 


6.3.17 

6.3.17.1 

6.3.17.1.1 


6.3.17.2 

6.3.17.2.1 


RR/CDU Control 

Command Accuracy 2400(F 

On K-148 enter the following 

VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
+24000 ENTR 

+24000 ENTR 

VERB 34 ENTR 

The CRT RR CDU Trunnion and Shaft angle indications shall bs 240.00+000.30*. 

CDU Fine and CDU Coarse Error 

Set up analog recorder to monitor the following: 


Meaa. No. 

a. QG3311 

b. GG3312 
C. GG3321 
d. QG3322 


Signal Name 

Shaft CDU Fine Error 
Shaft CDU Coarse Error 
Trunnion CDU Fine Error 
Trunnion CDU Coarse Error 


6.3.17.2.2 On K-146 enter the following: 

VERB 36 , ENTR 

VERB 41 NOUN 40 ENTR 
+04500 ENTR 

+04500 ENTR 

VERB 34 ENTR 

6.3.17.2.3 Verify the following signals on the CRT. 


RR Shaft IX Sin (003304) 

RR Shaft IX Cos (003305) 

RR Trunnion IX Sine (GG3324) 
RR Trunnion IX Cos (GG3325) 


18.4m. 84 VRMS 
18.4+1.84 VRMS 
18.4+1.84 VRMS 
18.4*1.84 VRMS 


e. a. it. i.4 

6.3.17,2.8 

f. 3.17.3 
6.0.17.0a 
6.0.17.0.0 


6.0.17.4 

6.0.17.4.1 


4.3.17.4.2 


APOLLO GIN Specification 
ND1002320 REV V 


Verify that no CDU Pine Error (000011, 000321) exceeds .070 rolls. 

Verify that no CDU Coarse Error (003310, 003022) enosads .600 rot*. 
Deleted. *• 

P a l e t ed j fa-s Ext 3htii a.*JI i*idt .its.. 

* Deleted. ei'ifc.r *..u vjUcwUg: 

VERB 40 NOUN 40 ENTR 

Walt 10 seconds then record the CRT RR CDU Tnmnloe sod Shaft ladleattoMs 
the reeorded value shall be within *000.01* of the value reeroded ab ov e . 

RR CDU fail 

On K-146 Enter the fotlowisg: 

VERB SO 
VERB 41 
♦00100 
400000 
VERB 04 
VERB 21 
00012 
00001 

Verify RR CDU fail comes ON hi appmxfanateiy 10 seoonde. 

On K-148 enter the following i 

Press ERR R0T 
VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
400000 ENTR 

400100 . ENTR 

VERB 04 . ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Verify RR CDU Pall oomas ON In approximately 10 seconds. 


ENTR 
NOUN 40 ENTR 
ENTR 
ENTR 
' ENTR 
NOUN 10 ENTR 
ENTR 
ENTR 
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6.3.17.4.3 On K-148 enter the followings 


Press ERR RST ' 


VERB 36 


ENTR 

VERB 41 

NOUN 40 

ENTR 

♦03375 


ENTR 

♦00000 


ENTR 

VERB 34 


ENTR 

VERB 31 

NOUN 10 

ENTR 

00013 


ENTR 

00001 


ENTR 


Verify RR CDU Fail oomee ON in approximately 10 seeonds. 
••3* 17.4.4 On K-148 enter the followings 


Press ERR RST 


VERB 36 


ENTR 

VERB 41 

NOUN 40 

ENTR 

♦00000 


ENTR 

♦03375 


ENTR 

VERB 34 


ENTR 

VERB 31 

NOUN 10 

ENTR 

00013 


; ENTR 

00001 


ENTR 


Verify RR CDU Fail oomee ON in approximately 10 aeoonde. . 

0.3.17.4.5 On &-140 enter the followings 

Press ERR RST 
VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
♦00000 ENTR 

♦00000 ENTR 

VERB 34 ENTR 
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A. 3. IS. 4 Teat Analysts 

i. 3. IS. 4.1 Remora the strip charts from analog recorders 

4.3. IS. 4. S Examine each trace care felly to detect any sharp discontinuities of the traces. 
Disregard all transients less than 0.5 second (A mm) on any Torque Motor Current ilpal. 

t.'in ’ i'T.5 .-ii tl-niiBurttfe .• u. & '-ontf (ij ) UP :j:r •’.» 

A. 3. IS. 4.3 196 Torque Motor Current signal on (GG2140, GGS170, OGSllf) stall erer exceed 
g^l25^amp. fleaskttrityon recorder la SO ma/dlrisionfer GG2110, GG2140 and 34 m a/division for 

A. 3. IS. 4.4 Beoh ODD fine Error (00X220,, OG22M,, GGSSSO) shall nrt exceed *070 Volts >Us. 


A. 3.13.4. 8 No CDU Coarse Error (GG2221, GG2281, GG2251) shaU ever exceed 0. A80 volts. 
A. 3.13 Stabilization Loop Step Response Test 
A;8;lA;i ift lfo epW aS A Test* 1 

A. 3.13.1.1 On K-14A enter the fotlowtag sequeusei: 

VERB 40 NOUN 20 ENTR Whit 3 seconds 

VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 


A. 3.13.1. S On CRT, eertftr |Q MG, and OG gimbal aisles are between 35A and 002. 
A. 3.13.1.3 Set up analog recorder to monitor the foUowii«: 


MEAN NO. 


SIGNAL NAME 


a. GG2110 

b. GG210A 
O. GG2107 

d. GG211S 

e. GG2113 

f. GG2220 

g. GG1201 


IG Torque Motor Current 
10 Servo Error Total 
1G Servo Error In Phase 
IG IX reeolrer Sine 
IG IX Resolver Cosine 
IG CDU Fine Error 
1MU 2AV 1 PCT 800 CPS 


A. 3.13.1.4 On K-148 initUte FINE ALIGN by enterli* the following sequence: 


VERB 42 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 


4 4 

m 

A7 
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5»2«2 The P6A t CDU, and PTA cold plates shall be provided with coolant as per ICD 
US-510-10001. 

5.3 TEST EQUIPMENT TOLERANCES 

5.3.1 Measurement and tolerance specifications stated herein are basic GAN system perform¬ 
ance specifications. Calibration data must be supplied to the Acceptance Checkout Equipment 
(ACE) for the Power and Servo Assembly Adapter Module (PSAAM) and Signal Conditioner 
Assembly (8CA) performance. PSAAM and signal conditioner stability uncertainties are c ^ 

i:included in Appendix U Juo t. uwtr i ■ w a*.**. ‘ 

ji j t%£f ti<'CvA|>taiilii * for Ur.» t;jfcew» fan tft. * 

5.3.2 In the event of a conflict between requirements, the following order of precedence 
apply. The contractor shall also notify AC Electronics Site Manager of the conflict. 

a. -The contract 

b. This specification 

o. Documents referenced in this specification 

5.4 TEST SEQUENCE 

5.4.1 The test sequence shall normally fellow tbs flowgram in Figure 2. Any test subsequent 
to Temperature Control Verification 8ection 6.3.4 may be conducted providing the General Turn 
On Procedure 6.2.4 is followed. 

5.5 The generation of a noise alarm indication, as evidenced fay one or more Noise Peak Event 
lamps becoming lighted shall be cause for immediate determination of effects on the GAN system 
test in progress. In the event of detrimental effects on the system test a troubleshooting routine 
shall be entered to determine the cause of the alarm. Testing shall continue only after demon¬ 
strating that the cause of the noise alarm has been located and that remedial action has been or 
will be taken, or that the transient or noise causing the alarm has no detrimental effect on the 
GAN System or test in progress. 

5.6 TEST FAILURE CRITERIA 

6.6.1 DUG and PIPA data (See paragraph 6.3.9) 

5.6.1.1 If Dj, D 2 , or D 3 exceeds its maximum value as specified in 6.3.9 for May DUG or PIPA, 
a retest sequence shall be initiated as indicated below: 



RETEST SEQUENCE 

The retest secpienoe shall be performed using the paragraphs Indicated in Table 4 correspond¬ 
ing to the cmt-of-spec parameters. Table 5 indicates the test positions and other isolated 
parameters that must be recalculated and gnmiified. 

® ®i» ^» and D 3 are within tolerance after the retest sequence is completed, the original 
out-of-tolerance terms calculated in 6.3.9.70.4 shall be exonerated. 
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6.6.1.2 Failure to be within the maximum values of D 2 , and D« after the retest sequence 
of 5.6.1.1 shall constitute a failure of the assembly. 

6.6.2 Failure of the GW System to pass any examination or test specified herein shall ten¬ 
tatively classify the GW System as non-conforming. Normal test sequence may be 

upon determination of the cause of the nonconformance or at the discretion of the GW contractor 
test team if it is determined that such action is not detrimental to the GW System or other 
interfacing subsystems. All nonconformances shall be Investigated and cleared by waivers 
(F.N.N.), correction of specification, or hardware replacement and retest. The suspected 
mal f u n ctioned hardware shall be removed and returned to the laboratory where the malfunction 
shall be verified. Only after malfunction verification shall a flight certified replaceable element 
be Installed in the GW System. 

5. 7 Retest subsequent to replacement of a malfunctioned assembly with that of a flight certified 
assembly shall be at the discretion of NASA Engineering. Table I can be used as a guide to 
determine general retest requirements. In all retest procedures, the test sequence of Figure 

2 shall be adhered to. t 

5.8 It is assumed that the Test Conductor ho a working knowledge of the test equipment used; 
therefore, this procedure contains only the steps pertaining directly to the GW components. 

If any questions arise concerning the test equipment, the Test Conductor should refer to the 
respective operational manuals. 

5.9 Spacecraft systems other t h a n the GW System may be operating on a noninterfering basis 
while individual system checkout of the GW is being conducted. 

5.10 DATA RETRIEVAL 

5.10.1 All data concerning the checkout and operation of the GW System as monitored via ACE, 
shall be recorded on the data sheets associated with their corresponding test. Out of tolerance 
reading shall be recorded and flagged by appropriate signals. 

5.10.2 During GW system testing, all interleaved data. Uplink Command Files and Downlink 
Data File shall be maintained (recorders On). All A/B PCM data that is not made available to 
the ACE displays shall be verified by requesting a time history data strip out of said for the 
time period when the test was performed. 

i 

5.11 General Operating Characteristics 

5.11.1 The DSKY "NO ATT" lamp illuminates any time the system is in the Coarse Align Mode, 
caging or-turn on.u e;. „ I nc. 

6. DETAILED REQUIREMENTS , t 

• ■ supple* .'ti.v.'U , - v'-ii i.,. tr.ii *„■, hr*.'.-. r, j ^ „ 

5.1 INITIAL-TEST CONDITIONS ^ v . \ *. :: 

6. i. 1 The IMU shall he supplied with heater power on a continuous basis. 1 ' I The Portable Tem¬ 
perature Controller (Model No. 410-31058) shall be connected at all times although heater power 
may be supplied from the +28 VDC IMU STANDBY bus and monitored through ACE. 

6.1.2 The IMU shall never be without heater power longer than 15 minutes. 

1 
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6.2 OPERATIONAL REQUIREMENTS 

6.2.1 Emergency Shutdown Procedure 

CAUTION 

In the event of any malfunction which might damage the GIN System before the normal shutdown 
procedure in 6.2.2 can be performed, power shall be removed from the GIN System as soon as 
possible. If at all possible, without creating any delay, IMU Operate power should be removed first. 

6.2.2 Normal Shutdown Procedure 

6.2.2.1 The normal shutdown of a GIN System shall include parking the gimbals prior to remov- 
ing IMU Operate Power. This is accomplished in the following procedure. 

6.2.2.2 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400000 ENTR 
400000 ENTR 
409000 ENTR . 

6.2.2.3 On the CRT, verify the following gimbal angles are displayed: 

IG is between 358 and 002 

MG is between 088 and 092 f 

OG is between 358 and 002 ^ 

Verify Gimbal Lock Lamp is lighted. ^ 

6.2.2.4 Pull out 428 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11 to remove IMU 
OPERATE power. 

6.2.2.4.1 (Hi K-148, enter the following: 

VERB 21 NOUN 01 ENTR 

00034 ENTR 

00000 ENTR 

Verify GIMBAL LOCK lamp is OFF 

VERB 21 NOUN 01 ENTR 

00322 ENTR 

40000 ENTR 

Verify NO ATT lamp indication is OFF. 

6.2.2.5 Pull out 428 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to remove LGC 
OPERATE power. 

6.2.2.6 Pull out 428 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to remove IMU 
STANDBY power. 

6.2.3 Initial Turn-On Procedure 

6.2.3.1 Deleted. 

6.2.3.2 The initial power turn-on sequence shall be in the order specified in the test procedures 
(6.3) observing all cautions and delays as specified. 

6.2.4 General Turn-On Procedure 

6.2.4.1 This step shall be effective only after having completed the initial turn-on procedures. 

6.2.4.2 Proper coolant flow shall be verified. 

6.2.4.3 Depress 428 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to supply IMU 
STANDBY power. Record time. 
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6.2.4.4 Depress +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to supply 
LQC Operate power. The Restart lamp may come on, if it does press RSET on the D6KY. 

6.2.418 On K-148 enter the following sequence: * 

ERROR RESET 

VERB 28 : ’ : ENTR (fresh start) 

VERB 21 NOUN 01 ENTR 

1382 i, v . ENTR (REDO CTR) 

00000 r ENTR 

VERB 21 NOUN 27 ENTR 
77777 ENTR (LGC Self Check) 

8.2.4.7 On the CRT, verify that the 3.2 KC 28V Supply indicates between 28.04 and 20.18 
VRMS (CG 1331). 

8.2.4.8 On the CRT, verify that Rl does not display 01102 or 41102 (indicating a malfunction). 

8.2.4.8 Wait 8 minutes then enter the following in K-148. 


a. 

VERB 

34 

ENTR 

b. 

VERB 

21 NOUN 27 

ENTR ' 

c. 

00000 


ENTR 

d. 

VERB 

25 NOUN 01 

ENTR 

e. 

03770 


ENTR SET LOC. 

f. 

10067 


ENTR CSS NEW JOB 

f. 

04317 


ENTR TC CHANG 1 

h. 

01770 


ENTR TC ACTLITON 

i. 

VERB 

25 NOUN 26 

ENTR CALL PRIO/DELAY 

J. 

01000 


ENTR 01 PRIORITY * 

k. 

01770 


ENTR RELATIVE E-MEM 

1 *. 

00007 


ENTR BANK ADD. 

m. 

VERB 

30 

ENTR REQ EXEC. 


NOTE: If a VERB 36 is performed after the above information has been entered, repeat lines 
8.2.4.9.1 through 6.2.4.9.m. 

6.2.4.10 CAUTION : LGC OPERATE AND IMU STANDBY power must have been applied a 
minimum of two hours before energizing the IMU OPERATE circuit breaker in step 6.2.4.16 
unless all of the following conditions are met: 

IF: 1. The GIN System has previously been in Standby Mode at least two hours and 
subsequently been in Operate Mode, AND 

2. The gimbals were placed in a parked position prior to shutdown, AND 

3. The shutdown period did not exceed 5 days, AND 

4. The Spacecraft or IMU have not been moved in any way during the shutdown period. 
THEN: The two-hour standby Mode operation requirement is reduced to 15 minutes. 
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0.2.4,11 The GAN System is defined aa being in Standby Mode when LGC Operate and 
IMU Standby power is applied and IMU Operate power is off. The inertial components shall 
have suspension power in Standby Mode. 

0.2.4.12 The GIN System is defined aa being in Operate Mode when LGC OPERATE, IMU 
STANDBY and IMU Operate Power is applied to the system. 

0.2.4.13 Set up analog recorder to monitor the following signals: 

glmtl Nfr StoMj Name 


a. 

GG2138 

MG Servo Error Total 

b. 

GG2108 

IG Servo Error Total 

o. 

GG2160 

OG Servo Error Total 

d. 

GG2112 

IG IX Resolver Sine 

e. 

GG2172 

OG IX Resolver Sine 

f. 

GG2142 

MG IX Resolver Sine 

0* 

GG1201 

IMU 28V 1% 800 CPS 


0.2.4.14 RrirtMi uialoj recorder at a chart speed of 5 mm/sec. Start event recorder 

a <#u 4 rt £**3^1«« x moi/^ec. •* „ 


0.2.4.10 On CRT, monitor+120 VDC PIPA SUPPLY (GG1040) and IMlTglmbal aisles. 

Record time. If 15 minutes have elapsed since performing Paragraph 0.2.4.3, proceed to 
the next paragraph. 

0 . 2 . 4.10 Press in +28 VDC IMU OPERATE ctrouit breaker on LEM Cabin Panel 11. Record 
time. 

0 . 2.4.17 Verify on analog recorder that the oscillations of the resolver sine signals (GG2112, 
GG2172 and GG2142) are not sustained and that the signals damp out within 15 seconds. If 
this condition ts not attained, remove IMU OPERATE power immediately. 

0.2.4.18 On the CRT, verify absence of 4-120 VDC PIPA SUPPLY voltage for 90±10 seconds 
after step 8.2.4.10 is initiated. Verify that this voltage is between 114 and 128 after 100 
seconds from step 8.2.4.10. 

0.2.4.19 Verify absence of LGC WARNING, IBS WARNING, and PGNCS CAUTION lights in 
the LEM cabin. 

0.2.4.20 On the CRT, verify all IMU gimbal angles indicate between 358 and 002. 

8.2.4.21 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 
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6.3.1.3 The following ewitchee and/or circuit breakers shall be closed to energize the 
indicated busee. On Panel 5 rotate ANUN/NUM dimmer to minimum discernable brightness 
On Panel 5 set the LIGHTING OVERRIDE switch to OFF. 

LOCATION NOMENCLATURE IDENTIFICATION 


Panel 14 
Panel 14 
Panel 16 
Panel 16 
Panel 16 
Panel 16 
Panel 16 


Panel 16 
Panel 16 
Panel 11 
Panel 11 
Panel 11 
Panel 11 
Panel 11 
Panel 11 
Panel 13 
Panel 16 
Panel 16 
. Pane 
Pane 
Pane 


i 14 


6.3.1.4 IMU Standby Power Turn 


BAT 5 NORMAL FEED 
BAT 6 NORMAL FEED 
X LUNAR BUS TIE 
BAT 1-4-6 FEED HE 
BAT 2-3-6 FEED TIE 
ASC ECA 
ABC ECA CONT. 

DC BUS VOLT 
MSP. 

X LUNAR BUS TIE 


BAT 1-4-6 FEED TIE 
BAT 2-3-6 FEED TIE 
ASC ECA 
ASC ECA CONT. 

DC BUS VOLT 

LTQ ANVN/DOCK COMP 

LTG ANUN/DOCK COMP 


WV. NO. 2 

AC PWR to INV 2 Position 
AC BUS FEED TIE 
AC BUS VOLT 


4S10 

4811 

4CB6 

4CB17 

4CB26 

4CB14 

5CB7 

4CB21 

4CB16 

4CB4 

4CB18 

4CB26 

4CB16 

4CB6 

4CB22 

4CB146 

4CB148 


4CB13 

4814 

4CB24 

4CB27 


6.3.1.4.1 


i&St.''t 3 . .i.„\ 


6.3.1.4.2 Press in +28 VDC IMU 8TANDBY circuit breaker on LEM Cabin Panel 11. Record 
time. 


6.3.1.4.3 Verify on event recorder that +28 VDC IMU STANDBY power discrete (GG1513) is 
on. On CRT, +28V IMU STANDBY Ru (GG1510) shall indicate between 24.6 and 33.6. 

6.3.1.4.4 30 minutes’ after entering the IMU Standby Mode start recording PIPA TEMP every 
6 minutes until the PIPA tempera ture Is stabilised. The PIPA temperature shall be considered 
stabUlaed when the temperature change is less than 0.01 degree for 30 minutes. Record the . 
IIPA Standby Mode s t a b i lis ed temperature. . x ; i i . .jrat c n , ■ * u. V 


6.3.1.6 Computer Power Turn On 

f/JL 1,5 *P OPERATE circuit breaker on LEM Cabin Panel 11. Restart 
light may be on, verify LGC WARNING OFF and PGNCS CAUTION ON. 

6.3.1.6.2 On CRT, +28V LGC Operate Bis (GG1520) shall indicate between 23.5 and 32.6. 
Ignore computer alarm indications. Using D6KY, enter VERB 36 ENTR then pregs RSET. AH 
Computer alarms shall dear. « v ,, • 1^14 r,e& m** ir >,x 
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6.3.1.5.3 On CRT, the >14 VDC LGC SUPPLY {GG1020) shall indicate between 13.6 and 

14.4 VDC. Record this value. 

6.3.1.5.4 On CRT, the >4 VDC LGC SUPPLY (GG1030) shall indicate between 3.8 and 4.2 
VDC. Record this value. 

6.3.1.5.5 On CRT the 28V 3200 CPS SUPPLY (GG1331) shall indicate between 28.04 and 
29.16 vrms. Record this value. 

6.3.1.6 LGC Operational Tests 

6.3.1.6.1 DSKY Check 

6.3.1.6.1.1 Preen ERROR RESET ot.fo.-1 1 1: 

VERB 21 NOUN 01 ENTR 

J’r E. 01962 ENTR (REDO CTR) 

~ ooooo .-“ijsntr 

J VERR 21 NOUN 01 ENTR 
L 00611 ENTR 

6.3.1.6.1.2 All the electroluminescent elements (PROG, VERB, NOUN, and Row 1, Row 2, 
Row 3) shall display the decimal number (9). Including the 9's, each of the following shall be 
displayed for approximately 5 seconds. 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

L 

k. 

l. 
m. 
o. 

P- 
4 . 
r. 

6.3.1.6.1.3 The DSKY pushbuttons shall be checked fay entering: 

VERB 25 NOUN 01 ENTR 
01740 ENTR 
>00123 ENTR 
-00456 ENTR 

-00789 DO NOT press ENTR 

The DSKY shall display 400123 in Row 1, -00456 in Row 2, and -00789 in Row 3. Press 
CLR pushbutton three times on DSKY. Observe that Row 1, Row 2, and Row 3 are blank. 


9*s 
8*s 
7»s 
6*s 
5's 
4's 
3's 
2*s 
l*s 

°’* -S 

Minus signs in Row 1,1 (Hi concurrently for 5 seconds 
ROW 2, ROWS \ 

VERB-NOUN flashing ( 

COMP ACTY J 

Plus signs in ROWS 1, 2, and 3^ On concurrently for 5 seconds 
VERB-NOUN Flashing 
COMP ACTY 

COMP ACTY - On for 5 seconds then DSKY blanks. 
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6.3.1.6.2 Lamp Test 

e. 3.1.6.2.1 Initiate tbs Lamp Test by entering in the DflKY: 
VERB 36 ENTR 


6.3.1,6.2.3 The following D6KY displays shall illuminate for approximately 5 seconds. On 
CAUTION/WARNING panel, the following displays shall illuminate, then extinguish: 

LGC 


a. UP LINK ACTY 
h. NO ATT 
O. STBY 

d. .KEY REL flashing 

e. TEMP 

U GIMBAL LOCK \ 

g. PROG 

h. RESTART 
L TRACKER 

J. OPR ERROR Flashing 
k. VERB-NOUN Flashing 
1* Plus 88838 in Row 1, 

Row 2, and Row 3 * ^ 


PGN8 


On concurrently for approximately 6 seconds. 


8's remain in the VERB NOUN display 
+8's remain in D8KY Row 1, 2 and 3 display 


8.3.1,6.3 Uplink Check 


8.3.1.6.3.1 On K-8TART 148; set LOAD/INHIBIT switch to LOAD, set TAPE/KEY switch 
to KEY, then enter the following: 

ERROR RESET 

VERB 26 NOUN 01 ENTR 

02400 ENTR 

+01234 ENTR 

-56789 ENTR 

+00000 ENTR 

6.3.1.8.3.2 Verify die following is displayed on the DBKY. 

VERB 23 NOUN 01 
Rl + 01234 
R2 - 56789 
R3 + 00000 
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6.3.1.6.4 Downlink Check 

6.3.1.6.4,1 On CRT, DSKY display, verify the following is displayed; 

VERB 23 NOUN 01 
Rl + 01234 
R2 - 56789 
R3 + 00000 * 

6.3.1.6.5 LGC Self-Check 


6.3.1.6.5.1 VERB 36 ENTR 

VERB 25 NOUN 01 ENTR 
1366 ENTR 

00000 ENTR 

00000 ENTR 

00000 ENTR 

VERB 15 NOUN 01 ENTR 
01366 ENTR 


6.8.1.6.5.2 On the CRT, DSKY display, verify that Rl does not display 01102 or 41102. If 
a malfunction occurs, the following is displayed; 

Rl 01102 or 41102 

R2 XXXXX c (S FAIL) program address +1 of point of failure 
R3 XXXXX number of fails. 

6.3.1.6.5.3 When R3 * 00002, stop the LGC Self Check ty entering in K-148 the following: 
VERB 34 ENTR 

VERB 21 NOUN 27 ENTR 
00000 ENTR 


6.3.1.6.6 LGC Standby Check 

6.3.1.6.6.1 On K-148, enter the following sequence: 

VERB 21 NOUN 17 ENTR 
400000 ENTR 

Start ACE Countdown clock upon depressing ENTR from an initial setting of 0 HRS, 0 MIN, 

0 SEC. Record difference between LGC time on the CRT and the Countdown clock. 

VERB 60 ENTR 

Verify on CRT ABL- LGC-STBY is ON 

6.3.1.6.6.2 On DSKY depress STBY pushbutton for approximately 3 seconds. 

6.3.1.6.6.3 Verify STBY status indicator lamp is ON. 

6.8.1.6.6.4 On the CRT, verify the 3.2 KC 28V Supply (GG1331) is between 28.04 and 29.16V 
RMS. 


6.3.1.6.6.6 On DSKY depress STBY pushbutton for approximately 3 seconds to return to 
LGC OPERATE mode. 
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6.3.1,6.6.6 Verify STBY status indication lamp is OFF. RESTART light may be ON, verify 
LGC WARNING OFF and PGNCS CAUTION ON.. Press ERROR RESET pushbutton. Enter 
VERB SI ENTR on K-148. Verify op CRT ABL-LGC-STBY is OFF. Record LG<j time on the 
CRT and time displayed on the countdown clock simultaneously. Verify that the difference between 
the LGC time and countdown dock is within one second of the difference recorded in 6.3.1.6.6.1. 
6. si lie!7 Standby/Proceed Check 
0.3.1.6.7.1 On K-148 enter the following: 

VERB 11 NOUN 10 ENTR 
00032 ENTR 

0.3.1.0.7.2 On the DSKY press and hold the STBY pushbutton. Verify Row 1 of the DSKY 
displays 07777. 

0.3.2 Alarms and Interrupts Test 


0.3.2.1- Parity Fall Test 


0.3.3.1.1 On K-148 enter the following sequence 

VERB 21 NOUN 02 ENTR 
01000 ENTR , 

33777 ENTR « 

0.3.2.1.2 On CRT, DSKY display, verify Rl - 33777 and R3 - 01000 

6.3.2.1.3 On K-148 miter the following sequence 

VERB 25 NOUN 20 ENTR 
04000 ENTR 
01000 ENTR 
00003 ENTR 
VERB 30 ENTR 

0.3.2.1.4 Verify RESTART, and PGNC8 CAUTION lamps are ON. 

0.3.2.1.5 On K-148 enter VERB 30 ENTR. Press ERROR RESET pushbutton. All alarms 
shall dear. . 

0.3.2.2 Rupt Lock-Interrupt Too Long 

0.3.2.2.1 On K-148 enter the following sequence 

VERB 24 NOUN 01 ENTR 
01600 ENTR 
30001 ENTR . 

01600 ENTR 

VERB 25 NOUN 26 ENTR 
00001 ENTR 
01600 ENTR 
00003 ENTR 
VERB 31 ENTR 
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6.3.3.1.6 On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 90+10 seconds 
after step 6.3.3.1.4 is initiated. Verify that this voltage Is between 114 and 126 after 100 
seconds from step 6.3.3.1.4. 

6.3.3.1.7 On event recorder verify the following: 

LGC WARNING Is OFF (GG9001) 

ISS WARNING is OFF (GG9002) 

PGNCS CAUTION is OFF (GG9003) 

6.3.3.1.7.1 On DSKY, verify that the NO ATT light is off. 

. 6.3.3.1.8 On CRT, verify all IMU glmbal angles indicate between 358 and 002. 

6.3.3.1.9 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 * ENTR 

6.3.4 Temperature Control Verification 

6.3.4.1 Monitor the PIPA temperature during the first 15 minutes after switch from Standby 
Mode to the Operate Mode. The PIPA temperature shall be 130.5+2.0*F, during this period. 

15 minutes after switching from Standby Mode to the Operate Mode, record the PIPA tempera* 
tore. The recorded PIPA temperature shall be within 0.5°F of the Operate stabilized PIPA 
temperature determined below. 

6.3.4.2 When 30 minutes have elapsed from the time of IMU OPERATE power turn-on record 
IRIG TEMP (GG2301). The IRIG temperature shall be within 0.5°F of the 1R1G Operate mode 
stabilized temperature determined below. 

6.3.4.3 30 minutes after entering the IMU OPERATE mode start recording PIPA TEMP every 
5 minutes until the PIPA temperature is stabilized. The PIPA temperature shall be considered 
stabilized when the temperature change is less than 0.1* for 30 minutes. Record the PIPA 
Operate mode stabilized temperature. The PIPA Operate mode stabilized temperature shall be 
130.5+1.5*F. Record the IRIG Operate mode stabilized temperature. The IRIG Operate mode 
stabilized temperature shall be 135+2.5*F. 

6.3.4.4 Deleted. 

6.3.4.5 Deleted. ’ 

6.3.4.6 Deleted. 

6.3.4.7 Verify on the event record the IMU Blower Current (GG2303) and IMU Heater Current 
(GG 2302) "on" discretes have been present for the last hour (discretes may cycle off), 

6.3.5 PGNCS Power Supply Tests 

6.3.5.1 From the CRT, confirm power supply voltages (or temperatures) are as specified and 
record values observed. 
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6.3.5.2 The PIPA Calibration Module Temperature (GG6020) shall be between +45 and +90 
DEG F. 

6.3.5.3 Tim PSA Temperature (GG6021) shall be between +60 and +110 DEG F. 

6.3.5.4 The LGC Temperature (GG4300) shall be between 446 and 4-130 DEG. F. 

6.3.6.6 The 428 VDC IMU OPERATE BUS (GG1500) shall be between 24.5 and 33.6 VDC. 

6.3.5.6 The +28 VDC IMU STANDBY BUB (GG1510) shall be between 24.5 and 33.5 VDC. 

6.3.5.7 The +28 VDC LGC OPERATE BU8 (GG1520) shall be between 23.5 and 32.5 VDC. 

8.3.5.8 Hie +120 VDC PIPA Supply (GG1040) shall be between 114 and 126 VDC. 

6.3.5.9. Hie -28 VDC Supply (GG1100) shall be between -21.5 and -33.5 VDC. 

6.3.5.10 The +4 VDC CDU Supply (GG1070) shall be between 3.8 and 4.2 VDC. 

6.3.5.11 The IMU 28V 800 CPS 1 pet Supply (GG1201) shall be between 27.44 and 28.56 VRMS. 

6.3.5.12 The IMU 28V 800 CPS 5 pet 90 PH Supply (GG1202) shall be between 26.6 and 29.4 
VRMS. 

6.3.5.13 The IMU 28V 800 CPS 5 pet 0 PH Supply (GG1203) shall be between 25.9 and 30.1V 
RMS. 

6.3.5.14 The 3.2 KC 28V Supply (GG1331) shall be between 28.04 and 29.16V 

6.3.5.15 The 2.5 VDC T/M Bias (GG1110) shall be between 2.4 and 2.6 VDC. 

6.3.5.16 The +14 VDC LGC Supply (GG1020) shall be between 13.-6 and 14.4 VDC. 

6.3.5.17 The +4 VDC LGC Supply (GG1030) shall be between 3.8 and 4.2 VDC. 

6.3.5.18 The phase difference between the 3.2 KC supply and LGC sync shall be 0* *10* 
(NG1336). 
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6.3.7 PGNCS Operational Test 


6.3.7.1 On K-148, enter the following sequence: 


VERB 21 NOUN 01 ENTR 

1220 

ENTR 

43733 

ENTR 

NOUN 15 

ENTR 

00006 

ENTR, ENTR 

03012 

ENTR, ENTR 

00004 

ENTR, ENTR 

13243 

ENTR, ENTR 

25563 * 

ENTR, ENTR 

01220 

ENTR 


«. 3.7.1.1 Start the PGNCS Operational test by inserting the following sequence into K-148: 

VERB S7 ENTR 
00010 ENTR 

Program 07 shall be displayed 

VERB 33 NOUN 01 is displayed flashing ■ \ 

6.3.7.2 Command Accuracy 0* 


6.3.7.2.1 On K-148, press ENTR 

VERB 33 NOUN 02 is displayed flashing 
On Event Module ISS WARNING Lamp may light 
Press ENTR 

VERB 33 NOUN 03 is displayed flashing 

6.3.7.2.2 Read and record the CRT indication of IMU gimbal angles. Tim indi cat ions ■hail 
be 000*001 degrees. 


6.3.7.2.3 Read and record CRT the DSKY Row 1. 2. and 3 indications. The indications shall 
be +00000400007• 


6.3.7.3 Command Accuracy 45* 

8.3.7.3.1 On K-148. press ENTR, VERB 33 NOUN 04 is displayed flashing after approximately 
20 seconds. 


6.3.7.3.2 Read and record the CRT indication of IMU gimbal angles. The indications shall be 
0454001 degrees. 


6.3.7.3.3 Read and record the CRT DSKY Rows 1, 2. and 3 indications. The indications shall 
be +04500400007. 
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6.3.7.4 CDU Repeating Accuracy 45* 

6.3.7.4.1 On K-148 press ENTR. In about 90 seconds VERB 05 NOUN 30 is displayed 
flashing. 

6.3.7.4.2 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be between 77774 and 00003. 

6.3.7.5 Command Accuracy 90* 

6.3.7.5.1 On K-148 Press VERB 33. ENTR. In approximately 20 seconds VERB 33 NOUN 
06 is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6.3.7.5.2 Read and record the CRT indication of IMU gimbal angles. The indications shall 
be 0904Q01 degrees. 


29 


? 



APOLLO GAN Specification 
ND1002323 REV W 

6.3.7.6.1 Rod and record the CRT D6KY Rowe 1. 2, and 3 Indications. The 
•hall be 409000400007. 

<•3*7*6 Command Accuracy 138* 

6.3.7. 6.1 On K-148 presa ENTR. In approximately 20 seconds VERB 33 NOUN 07 la 
displayed flashing. 

6.3.7.6.8 Head and record the CRT Indication of IMU global angles. The Indications 
shall be 136.001 defrees. 

6.3.7.6.3 Read and record the CRT DflKTRows 1, 3. and 3 indications. The Indications 
shall be .13800.00007. 

6.3.7.7 On K-148 press ENTR. In approximately 30 seconds VERB 33 NOUN 10 is 
displayed flashing. The GIMBAL LOCK lamp on D6KY shall not be lights 

6.3.7.8 CDU Repeating Accuracy 135* 

6.3.7.8.1 On K-148 press ENTR pushbutton. In about 90 seconds, VERB 06 NOUN 30 Is 
displayed flashing. 

8.3.7.8.2 Read and record the CRT DSKY Rows 1, 2, and 3 Indications. The i«w»wytl«ns 
•hall be betwe en 77774 and 00003. 

8.3.7.9 4 Glmbal Lock Test 

8.3.7.9.1 On K-148, Press VERB 33, ENTR. In approximately 20 seconds VERB 33 
NOUN 12 is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

8.3.7.10 Command Aocurapy 226* 

8.3.7.10.1 On K-148 press ENTR. In approximately 20 seconds, VERB 33, NOUN 13 
Is displayed flashing. 

8.3.7.10.2 Read and record the CRT Indication of IMU glmbal ai«les. The Indication 
•hall be 2264001 degrees. 

8.3.7.10.3 Read and record CRT DSKY Rows 1, 2, and 3 Indications. The indications 
•hall be 4226400007. 

8.3.7.11 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 14 Is 
dleplaywi.flMhlng^ The OOfHAL LOCK lemp .1*8 act be lighted. 

8.3.7.12 CDU Command Rate Test 

8.3.7.12.1 On K-148 press ENTR. In approximately 30 seconds VERB 08 NOUN 68 Is 
displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 
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6.3.7* 12.2 Read and record the CRT DSKY Row 1, 2 t and 3 indieationa. The indication ahall 
be between 00012 and 00016. 

6.3.7.12.3 On K-148 insert VERB 33 ENTR. In approximately 30 seconds VERB 06 and NOUN 
66 is displayed flashing. Repeat 6.3.7.12.2. The GIMBAL LOCK lamp on DSKY shall not be 
lighted. 

6.3.7.12.4 On K-148 Insert VERB 33 ENTR. In approximately 30 seconds VERB 06 and NOUN 
66 is displayed flashing. Repeat 6.3.7.12.2. The GIMBAL LOCK lamp on the DSKY shall not 
be lighted. 

6.3.7.13 Command Accuracy 315* • 

6.3.7.13.1 On K-148 insert VERB 33 ENTR. In approximately 20 seconds VERB 33 NOUN 20 
will be displayed flashing. 

6.3.7.13.3 Read and record CRT indication of IMU gimbal angles. The indications shall be 
3154001 degrees. 

6.3.7.13.3 Read and reoord the CRT DSKY rows 1, 2, and 3 indications. The indications shall 
be +315400007. 

6.3.6.14 CDU Repeating Aoouraoy 315* 

6.3.7.14.1 On K-146 press ENTR. b approximately 00 seconds VERB 05 NOUN 30 is dis¬ 
played flashing. 

6.3.7.14.2 Read and reoord the CRT DSKY Rows 1, 2, and 3 indications." The indications shall 
be between 77774 and 00003. 

6.3.7.15 -Gimbal Look Test 

6.3.7.15.1 On K-146 Press VERB 33 ENTR. In approximately 20 seconds VERB 33, NOUN 
22 is displayed flashix*. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6.3.7.15.2 On K-148 Press ENTR. In approximately 20 seconds VERB 33 NOUN 23 will be 
displayed flashing. < 

6.3.7.15.3 Read and reoord the CRT DSKY rows 1, 2, and 3 indications. The indications 
shall be 

Row 1 22500460007 

Row 2 22500400007 
Row 3 00000400007 

6.3.7.16 CDU Repeating Aoouraoy 225* 

6.3. 7.16.1 On K-148, press ENTR. In about 90 seoonds, VERB 05 NOUN 30 is displayed flashing. 

6.3.7.16.2 Read and reoord the CRT DSKY rows 1,2, and 3 indications. The indication shall 
be between 77774 and 00003. 

6.3.7.17 On K-148 Press VERB 33 ENTR. The GIMBAL LOCK lamp shall not be lighted. 

VERB 21, NOUN 22 is displayed flashing. 



APOLLO GAN Specification 
ND1002323 REV ft 


6.3.7.18 IMU CDU Fine Fail Teat 

6.3.7.18.1 On K-148 insert the following sequence 

+00100 ENTR 
+00100 ENTR 
♦00100 ENTR 

On Event Mobile verily that 188 WARNING lamp lights.In approximately 30 seconds. 


6.3.7.18.3 After approximately 38 seoonds, VERB 81 NOUN 10 shall be displayed.. 
Verify that CRT D 6 KY display Row 1 indicates 33XXX or 32XXX. 

6.3.7.18 IMU CEU Coarse Fall Test 


6.3.7.18.1 On K-148 Insert tike following sequence 


VERB 33 ENTR 
+03378 ENTR 
+03376 ENTR 
+03378 ENTR 

0» ftrrat UmU. rarlfr tkrf MB WARNING lanp l%hU iB«ppraxlm«Uly 90 Moond.. 


6.3.7.18.3 After approximately 86 sseends, VERB 61 NOUN 10 sh«n be displayed. . 
Verify that CRT D 6 KY display of Row 1 indicates 33XXX or 32XXX. 


6.3.7.20 FOAI Linearity Test 


6.3, 


6.3, 


6.3, 


.7.20.1 On K-148, ei^er the following^ 

VERB 21 NOUN 01 ENTR ‘■f jhail ’ n ^pL.y.y. 

2545 ENTR 

• 1220. L-u (T: T v ENTR . *■:: 

VERB 33 ENTR 

VERB 33 NOUN 27 shall Os displayed 7 ; .t,V : 

.7.20.2 On CRT verify tW following: V’V ' V ^ 
PITCH ATT ERROR is between >15.3 and +18. 7 DEG (GG2219) 
YAW ATT ERROR is between+15.3 and +18.7 DEG (GG2249) 
ROLL ATT ERROR J* betppen +15.3 and+18. 7 DEG (GG2279) 

,7.20.3 On K-148, enter the following: 

VERB 21 NOUN 01 ENT* U ‘ ^ * ! . 


VERBM. . ,’RNTi V. . + ."„ 1 ~'.'VSJ x 

VERB 33 NOUN SO shall be displayed ' ’ ' ' '* " 


6 .3.7.20.4 On CRT verify the following: 

PITCH ATT ERROR la between +14.4 and +17.6 DEG (GG2219) 
YAW ATT ERROR la between +14.4 and +17.6 DEG (GG2249) 
ROLL ATT ERROR la between +14.4 and +17.6 DEG (GG2279) 
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6.3.7.20.5 On K-148, enter the following: 

VERB 21 NOUN 01 ENTR 
2545 ENTR 

1220 ENTR 

VERB 33 ENTR 

VERB 33 NOUN 31 shall be displayed. 

6.3.7.20.6 On CRT verify the following: 

PITCH ATT ERROR is between 405.4 and 406.6 DEG (GG2219) 

YAW ATT ERROR is between 405.4 and 406.6 DEG (GG2249) 

ROLL ATT ERROR is between 405.4 and 406.6 DEG (GG2279) 

6.3.7.20.7 On K-148. enter the following: 

VERB 21 NOUN 01 ENTR 
2545 ENTR 

1220 E NTR 

VERB 33 ENTR 

VERB 33 NOUN 32 shall be displayed. ^ 

6.3.7.20.8 On CRT verify the following: 

PITCH ATT ERROR is between 400.2 and -00.2 DEG (GG2219) 

YAW ATT ERROR is between 400.2 and -00.2 DEG (GG2249) 

ROLL ATT ERROR is between 400.2 and -00.2 DEG (GG2279) 

6.3.7.20.9 On K-148. enter the following: 

VERB 21 NOUN 01 ENTR 
2545 ENTR 

1220 ENTR * 

VERB 33 ENTR 

VERB 33 NOUN 33 shall be displayed 

6.3.7.20.10 On CRT verify the following: 

PITCH ATT ERROR is between -05.4 and -06.6 DEG (GG2219) 

YAW ATT ERROR is between -05.4 and -06.6 DEG (GG2249) 

ROLL ATT ERROR is between -05.4 and -06.6 DEG (GG2279) 

6.3.7.20.11 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
2545 E NTR 

1220 % ENTR 

VERB 33 ENTR 

VERB 33 NOUN 34 shall be displayed. 

6.3.7.20.12 On CRT verify the following: 

PITCH ATT ERROR is between -14.4 and -17.6 DEG (GG2219) 

YAW ATT ERROR is between -14.4 and -17.6 DEG (GG2249) 

ROLL ATT ERROR is between -14.4 and -17.6 DEG (GG2279) 
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6.3.7.20.13 On K-148. enter the following: 

VERB 21 NOUN 01 ENTR 
2545 ENTR 

1220 . ENTR 

VERB 33 ENTR 

VERB 33 NOUN 35 shall be displayed. 

6.3.7.20.14 On CRT verify the following: 

PITCH ATT ERROR is between -15.3 and -18.7 DEG (GG2219) 
YAW ATT ERROR is between -15.3 and -18.7 DEG (GG2249) 
ROLL ATT ERROR is between -15.3 and -18.7 DEG (GG2279) 
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6.3.7.21 On K-148 enter VERB 36 ENTR. The proper operation of the IMU CAGE function 
(consisting of etepe 6.3.7.21 thru 6.3.7.23) need be performed only once during the initial 
PGNCS Operational Test and omitted from subsequent testing of test 6.3.7. 


6.3.7.21.1 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400500 ENTR 
400500 ENTR 
400500 ENTR 

8.3.7.21.2 On the CRT, verify all IMU gimbal angles indicate between 003 and 007 DEG. 

6.3.7.21.3 On analog recorder, monitor the following signals: 



SIGNAL NO, 

SIGNAL NAME 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2106 

IG Servo Error Total 

c. 

GG2166 

OG Servo Error Total 

d. 

GG2112 

IG IX Resolver Sine 

e. 

GG2172 . 

OG IX Resolver Sine 

f. 

GG2142 

MG IX Resolver Sine 

f. 

GG1201 

IMU 28V 1% 800 ops 


6.3.7.21.4 Start analog recorder to a chart speed of 6 mm/sec. 

6.3.7.21.5 On LEM Cabin Panel 4, hold IMU CAGE momentary toggle switch in the ON 
position. (Do not release). 

6.3. 7.21. 6 On analog recorder, verify the IX Resolver Sine signals (GG2112, GG2172, GG2142) 
null out to less than 0.5V rms. Release IMU CAGE switch to the OFF position. Disregard any 
momentary transients on the IX Resolver Sine signals when the switch is released. Apy sus¬ 
tained oscillations shall be cause for immediate removal of IMU Operate power. 

6.3.7.21.7 On the CRT, verify all IMU gimbal angles indicate between 368 and 002. 

6.3.7.22 Stop analog recorder. 

6.3.7.22.1 On K-148 insert the following: 

VERB 43 ENTR 
401700 ENTR 
400600 ENTR 
-01700 ENTR 

On CRT verify the following: 

YAW ATT ERROR is between 415.3 and 418.7 Deg. (GG2249). 

PITCH ATT ERROR is between 405.4 and 406.6 Deg (GG2219). 

ROTT ATT ERROR is between -15.3 and -18.7 Deg (GG2279). 
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6.3.8 DUG Scale Factor Determination 

6.3.8.1 Insure that the EMU Operate power and LGC Operate power have been applied 
for a minimum olone hour and that the IMU ia not in a gimbal look condition. 

6.3.6.3 On meter module monitor and record IRIG TEMP (GG2301) and PIPA TEMP (GG2300). 

6.3.8.3 On K-148 enter the following sequence: 

VERB 57 ENTR 
00005 ENTR 

6.3.8.4 PROG 07 shaU be displayed. 

6.3.8.5 VERB 06 NOUN 61 shall flash. 

6.3.8.6 On the CRT D8KY, Verify oontents of Row 1 (Navigation Base aslmuth) and Row 3 
(Site latitude shall be displayed). 


6.3.8.7 If values for Row 1 and Row 3 are correct, proceed to the next step. 

If values for Row 1 and Row 3 are incorrect, enter the following sequence into K-148: 

VERB 24 ENTR 

Axxxxx ENTR (Correct navigation base aslmuth) 

440746 ENTR (Correct site latitude) * 

Verify values in Row 1 and Row 2 are correct. 

6.3.8.8 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during next step or PROG ALARM Is on, 
enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.8. 

6.3.8.9 In approximately 200 seconds VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (+X DUG Scale Factor error in part per 
million. Position +00001) 

6.3.8.10 On K-148 enter the following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during next step or PROG ALARM lamp 
is on, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 6.3.8.10. 
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6.3.6 . 11 to approximately 200 seoonds VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (+Y DUG Scale Factor error in parts per million. 
Position +00002). 

6.3.3.12 On K-146 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00003 ENTR 

NOTE; If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp ftrON, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
6.3.8.12. 


6.3.8.13 to approximately 200 seoonds VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 (+Z 1RIG Scale Factor error in parts per million. 
Position +00003). 

6.3.8.14 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp is on, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.S.8.7 and 
6.3.8.14. 


6.3.8 . 16 to approximately 200 seoonds, VERB 06 NOUN 66 ah*P fl**h. • 

Read and record from CRT DSKY Row (-X DUG Scale Factor error in parts per million. 
Position -00001). 

6.3.8.16 On K-148 enter the following sequence: * 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp is ON, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
6.3.8.16. 


6.3.8.17 to approximately 200 seoonds, VERB 06 NOUN 66 shall flash. 

Read and record from CRT DSKY Row 1 f*-Y DUG Scale Factor error in parts per million. 
Position -00002). 

6.3.8.18 On K-148 enter the following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00003 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
is ON, enter VERB 36 ENTR and repeat stops, 6.3.8.3 through 6.3.8.7 and 6.3.8.18. 
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6.3.8.18 In approximately 200 seconds, VERB 06 NOUN 66 shall flash. 

Read and record from CRT D8KY Row 1 (+Z IRIG Scale Factor error in parts per million. 
Position -00003). 

6.3.8.20 Repeat steps 6.3.8.8 through 6.3.8.19 twloe to obtain seoond and third set of 
data. 

6.3.8.21 Terminals this test by entering in K-148 the following; 

VERB 34 ENTR 
VERB 41 NOUN 20 ENTR 
400000 ENTR 
400000 ENTR 
400000 ENTR 

6.3.8.22 The average of the three readings of Scale Factor Error for each of the 6 
positions shall be 0 ± 1750 PPM. 

6.3.9 DfU Performance Test. A reference data sheet is provided at the end of this 
section to aid in data reduction. ' I * i , i V..; *.* . , , 

* . ■■ ■: it. 't. t, 1 ’ «, 

6.3.9.1 Insure that IMU Operate p ow e r and *LGC Operate power has been applied for a 
minimum of one hour and that the IMU is not in a Gimbal Lock condition. 

6.3.9.2 On CRT display, monitor and record IRIG TEMP (GG2301) and PIPA TEMP (GG2300). 

6.3.9.3 Adjust oscilloscope to display butterfly of X PIPA. 

6.3.9.4 On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DBKY Row 1 indication AAAAA and the time of day. 

6.3.9.5 On K-148 enter the following: 


VERB 21 NOUN 01 

ENTR 

01300 

ENTR 

AAAAA 

ENTR 

VERB 06 NOUN 02 

ENTR 

01300 

ENTR 

Record CRT D6KY Row 1 indications as ±BBBBB, 
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6.3.9.6 Perform the following ealculatione: 

a. BBBBB x 3,12 * CCCC. C (Contents 0m) of high order scalar register) 

3600 

b. 23.3 - CCCC. C - DDDD. D hours. 

e. DDDD. D 4- present time of day * time of day at which high order scalar register 
will overflow. 

6.3.9.7 If the time of day Is within 12 minutes of that calculated in 6.3.9.6. c when about 
to perform any of the following paragraphs, wait until that time calculated in 6.3.9.6. c has 
passed and proceed. 

Paragraph 

6.3.9.15 

6.3.9.22 

6.3.9.30 

6.3.9.36 

6.3,9.43 

6.3.9.48 

6.3.9.8 On K-148 enter die following sequence: 

VERB 01 NOUN 01 * ENTR 

00370 * ENTR 

Record contents of CRT DBKY Row 1 XXXXY 

VERB 21 NOUN 01 4 ENTR 

00370 ENTR 

XXXXY 1 ENTR ** 

Where Y* is obtained from Table la. 

VERB 57 ENTR 

00001 ENTR 

VERB 06 NOUN 61 shall flash 

6.3.9.9 On the CRT, DSKY display verify R1 (Navigation Base Azimuth) and R2 (Site 
Latitude) are correct. 

6.3.9.10 If values for Rl and R2 are correct, proceed to next step. 

If values for Rl and R2 are incorrect, enter the follow!^ sequence into K-148. 

VERB 24 ENTR 

*xxx.xx ENTR (Correct navigation base azimuth 40.50 deg) 

440.748 ENTR (Correct site latitude) 

Verify values in Rl and R2 are correct. 

6.3.9.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 



l 


5P 40 



APOLLO GAN Specification 
ND1002323 REV )H 


6.3.1.13 On CRT, D8KY display, verify R1 - 400600 (Time), 

R2 - 400000 (Test Index No.) and R3 - 400001 (Test Position). 

If values for Rl, R2 and R3 are correct, prooeed to next step. 

If values for Rl, R2 and R3 are incorrect, enter the following sequenoe 
into K-148: 

VERB 25 ENTR 

400600 ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

400001 ENTR (Test Position Entry) 

6.3.0.13 On K-148 enter the following sequence: 


VERB 33 ENTR 
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6.3.9.14 In approximately 12 minute*, VERB 06 NOUN 66 shall flash. Prom the CRT, DSKY 
display, record R2 (4NBDY Position 400001). 

6.3.9.15 On K-148-enter the following sequenoe: 

VERB 33 ENTR 

6.3.9.16 Pstetsd. a.*.. , l — '■ £** «■*■ • -♦iw 'Jet- i » i. >#. 

6.3.9.17 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, record R1 
and R2 (+X MPA Poettien ♦00061). Row 1 is whole part. Row 2 is fractional part. Units are 
cm/seo 2 . 


6.3.9.18 On K-148 enter the following sequence: 

VERB 84 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.19 On CRT, DSKY display - verify R1 * 400600, R2 - 400000, and R3 - 400002. 

6.3.9.20 On K-148 enter the following sequenoe: 

VERB 33 ENTR 

6.3.9.21 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (4NBDZ Position 400002). 

6.3.9.22 On K-148 enter the following sequenoe: 

VERB 33 ENTR 

6.3.9.23 Approximately 5 minutes VERB 06 NOUN 66 shall flash. From the CRT, record R1 
and R2 (-X P1PA Position 460002). 

6.3.9.24 On K-148 enter the following sequence: 

VERB 33 ENTR 

Rocora ’.-T'i’ Jti u jlj, l<al ~rv;le iiHU,in.ti’>*is and tijna. 

6.3.9.25 In approximately 67 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (-NBDX 4 AD1AX Pos 400002). Uouord JJ.iT GDI/ yirpnal ni'li lulu tious and fcir 

6.3.9.26 On K-148 enter the following sequenoe: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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6.3.9.27 On CRT, D6KY display, ferity R1 • <K>0600, R2 - 400000, and R3 • 400003. 

6.3.9.26 On K-146 enter the following sequence: 

VERB 33 ENTR 

6.3.9.29 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, D6KY 
display record R2 (-NBDX Position 400003). 

6.3.9.30 On K-146 enter the following sequence: 

VERB 33 ENTR 

6.3.9.31 In approximately 8 minutes, VERB 06 NOUN 66 shall flash. From the CRT, D6KY 
display reoord R1 and R2 (4Z PIPA Position 400003). 

6.3.9.32 On K-146 enter ths following sequsnoe: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash . 

6.3.9.33 On the CRT, DSKY display ferity R1 - 400600, R2 - 00000, and R3 - 400004. 

6.3.9.34 On K-146 enter the following sequence: 

VERB 33 ENTR 

6.3.9.35 In approximately 12 minutes, VERB 06 NOUN 66 shall flash. From the CRT, D6KY 
display record R2 (+NBDY 4 ADSRAY Position 400004). 

6.3.9.36 On K-146 enter the following sequsnoe: 

VERB 33 ENTR 

6.3.9.37 Meted. .: »._ 

6.3.9.36 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, D6KY 
display reoord R1 and R2 (-Z PIPA Position 400004). 

6.3.9.39 On K-146 enter the following sequence: 

VERB 33 ENTR 
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6.3.9.40 In approximately 97 minutes VERB 06 NOUN 66 shall flash. From the CRT D6KY 

display reoord R2 (+NBDZ + ADIAZ Position +00004). ul T JOli ,inuid 

6.3.9.41 On K-140 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.43 From the CRT, D6KY display verify R1 - +00600, R3 ■ +00000 and R3 - +00005. 

6.3.9.43 Record ttmerOh K-1^8 enter the following sequence: 

VERB 33 ENTR 

6.3.9.44 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset.. 

6.3.9.45 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, D6KY 

display record R\ and R2 (+Y PIPA Position +00005). Correct measured g term per Para 6.3.9.70.1 
ana transfer results to line k. 

6.3.9.46 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.47 On the CRT, D6KY display verify R1 - +00600, R2 - +00000 and R3 - +00006. 

6.3.9.48 Record ttme^^Cfct K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.49 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

6.3.9.50 In approximately 5 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R1 and R2. (-Y PIPA Position +00006). Correct measured g term per Para 
6.3.9.70.1 and transfer results to line 1. 

6.3.9.51 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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6.3.9.52 On the CRT, DSKY display, verify Rl ■ 400600, R2 * 400000 and R3 ■ 400007. 

6.3.9.53 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.54 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2. (4.707 ADSRAX-NBDX Position 400007). 

6.3.9.55 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.56 On the CRT, DSKY display, verify Rl ■ 400600, R2 • 400000, and R3 ■ 400008. 

6.3.9.57 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.58 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
diaplay, record R2 [-.707 (NBDZ+NHDY) +0.5 (ADIAZ - ADIAY) +0.5 (AD6RAY + ADSRAZ>1 
(Position 4 00008). 

6.3.9.59 On K-148 enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.60 On the CRT, DSKY display, verify Rl * 400600, R2 « 400000, and R3 - 400009. 

6.3.9.61 On K-148 miter the following sequence: 

VERB 33 ENTR 

6.3.9.63 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display, record R2 (-NBDZ -4,707 ADSRAZ Position 400009). 

6.3.9.63 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.64 On the CRT, DSKY dUplay, verify Rl ■ 400600, R2 - 400000, and R3 ■ 400010. 

6.3.9.65 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.66 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT,' DSKY 
dUpUy record R2 [. 707 (NBDY-NBDX) +.6 (ADIAY - ADIAX) +.6 ADSRAX] (Position +00010). 

6.3.9.67 Terminate this test by entering in K-148 the following: 

VERB 36 ENTR 

6.3.9.68 On CRT, record IRIG TEMP (CG 2301) and PIPA TEMP (CG 2300). 

6.3.9.69 On Kt>148 enter the following sequence: 

VERB 41 NOUN 20 ENTER 

400000 ENTR 
400000 ENTR 
400000 ENTR 
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NOTE: Use Post Vibration or System Test data points only. 

6.3.9.70.1 Y PIPA Data Correction Calculation 


6.3.9.70.1.1 From the uplink file tape, the compressed data tape or the PCM tape, request a 
data reduction of the X and Z accelerometer AV counts (addresses 37 and 41, respectively) and 
the TIME 2 and TIME 1 registers (addresses 24 and 25, respectively) for the period during which 
the Y PIPA test was being performed in positions 5 and 6 of the IMU Performance test. 


6.3.9.70.1.2 Perform the following calculations for position 5 . 


G 5 


05 

Cos 0y 5 


where: 

* 

G s - Measured acceleration term (line k) 

G 5 » Corrected acceleration term 

Coe 9y$ » 1 - —for small angles 

*>5 , 


where: 

^5" Je2x 5 + «2* s ‘ 

and: 

« z ■ (AVx 5 - AVx Bias) (S.F.z) 

5 (AT) (local g) 

Ox*- (AVz5 - AVz Bias) (S.F..^ 

(AT) (local g) 

and: 

V Bias - PIPA Bias) (AT) 

Blafl .lZPIPABiaa) (AT) 

V * S.F., 

8 . F. and Bias terms are obtained from positions 1 through 4 of the IMU Performance Test. 
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6.3.9.70.1.3 Perform the following calculations for position 6. 

G*.— - 

6 Cos Oyg 

where: 

G 6 * Measured acceleration term (line e) 

Gg - Corrected acceleration term 
Coe 0y 6 * 1 - y 2 y e f° r email angles 

*rt m e ♦ 

and:. 

g- . (AVxg - AVx Bias! 

^ (AT) (local g) 

0x*« (AVz6 - AVz Bias! 

” (AT) (local g) 

and: 

v Bias- LX P1PA Bias! fATl 
X S.F. X . 

y ■ (Z PIPA Bias) (AT) 

* S.F., 

8. F. and Bias terms are obtained from positions 1 through 4 of the IMU Performance Test. 
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6. ,v. 9,70 Galcolatioriii 

NOTE: Us© Po&t Vibration or System Test data points only. 

6.3.9.70.2 Obtatn data from last HUG and/or PIPA test and fill In Data Sheet 

6.3.9.70.2 Obtain data from second last QUO and/or PIPA test and fill In Data Sheet xj«g. 

6.3.9.70.6 Obtain data from third last DUG and/or PIPA test and fill in Data Sheet X|_ 3 . 

6.3.9.70.2 Perform die following calculations for each Item appearing on Sheet Xi 
and transfer all results to lines au through bl. ^ 

NOTE: 

See paragraph 5.6 before continuing 

°1” [ 

Hi- 1*4-1 - *1 } ♦ ]*H” *l-l| 

1*4-3 " x t-»| ♦ K-»-*l-l| ♦ |*t-l * *l| 

6.2.10 LGC Voltage Margin Test 

6.3.10.1 Initial Conditions „ 

6.3.10.1.1 Insure that the GAN8jrstemis In the Standby Mode. 

6.3.10.1.2 On the CRT, verify the +28 VDC LGC OPERATE bus Is between 24.5 and 33.5 
vdc (GG 1520). 

6.3.10.1.3 Panel 5 set lighUng override ANUNSW to ON. Rotate the ANUN/NUM dimmer fully CC W. 
6.2.10*. 2 Vofragb Margin Determination 

6.3.10.2.1 On the PSA Adapter Module (PSAAM) (410-31080), place INHIBIT VOLTAGE FAIL 
switch to ON. 

.CAVTIOfr The ♦4 vdc LGC Supply voltage shall never be operated lower than +2.5 vdc 
or higher than +6„2 vdc (GG1030). 

The **-14 vdc LGC Supply shall never be operated less than +8.5 vdc or higher than 
+17.0 vdc (GG 1020). LTG-ANUN/NUM Control on panel 5 shall be set to DIM during the 
performance of the Voltage Margin Test In order to avoid decreasing the operating life of 
thejDSKY ft! i lam ps. Indication ol toe LGC supplier may be disregarded for this te.it. 

The enartn In Taiii* TI msv used to determ; pprcxtr- at ; vain©e t or "XX. X ’ value jj 
NOTE:>6’Btetflashh^g tedtcatton^thO’dLGOadpptftsB may be dUvegardBd for this test. The 
charts In Table Q may be used to determine approximate values for "XX. X" values of C-156 
voltage dial settings corresponding to various power supply voltages. 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.3.9. 

14 

+N BDY Position +00001 
Traveler result to line 
af * 

meru 

()— •- 

6.3.9. 

17 

♦X PIPA Test 

Position +00001 

cm/sec 2 

( )°°-" 

6.3.9. 

21 

+M BDZ Position +00002 
Transfer result to line ag 

meru 

( )~ 

6.3.9. 

23 

-X PIPA Test 

Position +00002 

cm/sec 2 

( ) 00-. 

6.3.9. 

26 

-N BDX + AD1AX 
Position +00002 

meru 

( )-. — 

6.3.9. 

29 

-N BDX Position +00003 
Multiply by -1 and trans¬ 
fer result to line ah 

meru 

( )-.— 

6.3.9. 

31 

+Z PIPA Test 

Position +00003 

cm/sec 2 

( ) 00—. 

() — 

6.3.9. 

35 

+N BDY + ADSRAY 
Position +00004 

meru 

()— 

6.3.9. 

38 

-Z PIPA Test 

Position +00004 

cm/sec 2 

( ) 00—. 

6.3.9. 

40 

+N BDZ + A DIAZ . 
Position +00004 

meru 

( 

6.3.9. 

46 

+Y PIPA Test 

Position +00005 

cm/sec 2 

( ) 00—. 

6.3.9. 

50 

-Y PIPA Test 

Position +00006 

cm/sec 2 

( ) 00—. 

() — 
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line c - line f ■ ( ) —. ~ 
(-NBDX+ADIAX) (-NBDX) 


ii* !' T PMi'.'lltiTtll 


line h - line a - ( )— .— 
(+NBDY+ADSRAY) - (fNBDY) 


it i 1 '*a vji.1 r 


line J - line c ■ ( )—. — 
(f NBDZ+ADIA Z) - (NBDZ) 


»< "''j' lei-i PHtviu'.i * 




lne m - line yXl. 414 • ( ) —.— 

[J-NBDX 4 .707 ADSRAX) - (-NBDXj] X 1.414 


"'J'.-IWW I'MlVlM' 


(line 04 line c) XI.414- ( )—.— 
(-NBDZ 4 .707 AOSRAZ 4 NBDZ) XI. 414 


w itj j (-) < v-i .'Ua.i’jij'jiJ n 


(line p - . 707 line a - . 707 line f 4.5 line q 5 line t) 
X2--.— 

C.707 (NBDY-NBDX) 4.5 (ADIAY-ADIAX) 4.5 ADSRAX 
-.707 (-NBDX) -.707 NBDY4.5 ADIAX-. 5 ADSRAjO X2 


IRBRBII 

liwnsn 

leiT'miiLfMi 



AD1AX 

meru/g 

ADSRAY 

meru/g 

ADIA2- 

meru/g 

ADSRAX 

meru/g 

ADSRAZ 

meru/g 

ADIAY 

meru/g 

■rrriwTTnBii 



1960. 52 f line x X 1 cm/eec/puloe • v 

flnMract I. OOOOOOJCro* *ia ▼**, nmftHplyn I 0 *aadtr«»alcr 
reaulta to line an. 



1/2 (line b 4 line d) « ( ) —. 


1/2 (line k 4 line 1) - ( ) —. 


1/2 (line g 4 line 1) ■ < ) — 


pt m j(-)» i-Ji 1 M. aval''T-n v 


Y PIPA 8. F. 


ZP1PA8. F. 


X PIPA Biaa cm/a 


Y PIPA Biaa om/ 


Z PIPA Biaa em/a 
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TABLE I 


y 

Y’ 

0 

2 

i 

3 

2 

2 

S 

3 

4 

6 

5 

7 

6 

6 

7 

7 


DATASHEET 

<*i> 


PARAMETER 

— 

UNITS 

MIN 

VALUE 

RECORDED 

VALUE 

MAX 

VALUE 

REJ 

ACC 

NBDY 

meru 

-15 


+15 



NBDZ 

meru 

-15 


+15 



NBDX 

meru 

-15 


+15 - 



AD6RAY 

meru/g 

-40 


+40 



ADSRAZ 

meru/g 

-40 


+40 



ADSRAX 

meru/g 

-40 


+40 



ADIAX 

meru/g 

-100 


+100 



A DIAZ 

meru/g 

-100 


+100 



ADIAY 

meru/g 

-100 


+100 



X PIPA 8. F. error 
- from line »_ 

PPM 

-1900 


41900 



Y PIPA S. F. error 
-from line aa_ 

PPM 

-1900 


41900 



Z PIPA 8. F. error 
from line ab_ 

PPM 

-1900 


41900 


l 

X PIPA Bias 

from line ac , 

cm/sec 2 



+3.1 



Y PIPA Bias 
from line ad_ 

cm/sec 2 

-3.1 


- +3.1 . 



Z PIPA Bias 

from line ae_ 

cm/sec 2 

-3.1 


+3.1 




at 

ah 

al 

am 

an 


*P 

•q 

ar 


at 


L 
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DATA 8HEET 
<*i-l) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

meru 


NBDZ 

meru 


NBDX 

meru 


AD6RAY 

meru/g 


AD6RAZ 

meru/g 


AD6RAX 

menv'g 


ADUX 

meru/g 


ADIAZ 

meru/g 


ADIAY 

meru/g 


X PIPA S. F. error 

PPM 

- 

Y PIPA 8. F. error 

PPM 


Z PIPA 8. F. error * 

PPM 


X PIPA Bias 

cm/aec* 


Y PIPA Btaa 

cm/aec 2 


Z PIPA Bias 

cm/aec2 



L. 
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DATA SHEET 


PARAMETER 

UNITS 

NBDY 

mem 

HBDZ 

mem 

NBDX 


ADSRAY 

meru/g 

AD6RAZ 

meru/g 

AD6RAX 

mem/g 

ADIAX 

merti/g 

A DIAZ 

meru/g 

ADIAY 

mem/g 

X PIPA 8. P. error * 

PPM 

Y PIPA S. F. error 

PPM 

Z PIPA S. F. error 

PPM 

X PIPA Bias 

cm/aec 2 

Y PIPA Bias 

cm/aec 2 


Z PIPA Bias 
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DATASHEET 


PARAMETER 

UNIT8 

RECORDED VALUE 

NBDY 

mere 


NBDZ 

meru 


NBDX 

meru 


AD6RAT 

meru/g 


AD6RAZ 

meru/g 


ADSRAX 

meru/g 


AD1AX 

meru/g 


ADIAZ 

meru/g 


ADIAY 

meru/g 


X PIPA 8. F. error 

PPM 


Y PIPA 8. F. error 

PPM 


Z PIPA 8. P. error 

PPM 


X PIPA Biao 

cm/eeo2 


Y PIPA Biaa 

cm/aec 2 


Z PIPA Bias 

cm/aec 2 

- 
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6.3.10.2.2 Enter 0001 into R155. Verify and execute. 

6.3.10.2.3 Enter 1111 into R154. Verify and execute. 

6.3.10.2.4 Enter 4n 0156 ±XX. X001114. (Enter a value for XX. X which will adjust the 

♦14V power supply (GO 1020) as monitored on the CRT, to 12.2 (+0.3, -0) vdc. See Tatale II). 

Execute. 

6.3.10.2.5 Enter in 0156 *XX. X001124 (Enter a value for XX. X which will adjust the +4V 
power supply (GG 1030) as monitored on the CRT, to 3.5 (+0.15, -0) vdc. See Table II). 
Execute. 


6.3.10.2.6 On K-148 press ERROR RESET. 

6.3.10.2.7 On K-148 inttiate LGC Self-Check by entering the foUowii*: 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

Wait 200 seconds. Verify RE8TART lamp on the D6KY is not lit. 

6.3.10.2.7.1 Into R154 insert 0011. Verify and execute. 

6.3.10.2.8 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 

Verify RESTART lamp on the DSKY is lighted. 

6.3.10.2.0 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OR Into R-154 
Insert nil*,* Verify. 6«l exgcute^i Press ERROR-RESET*. Perform the foUowing DSKY operations. 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6.3.10.2.10 Enter in C-156 (*) XX. XD01114 (Enter a value for XX. X which will adjust the 
♦14V power supply (GG 1020) as monitored on the CRT, to 16.4 (+0, -0.4) vdc. See Table IL 
Execute. 


6.8.10.2.11 On K-148 press ERROR RESET. Wait 200 seconds. Verify RE8TART lamp on 
DSKY is not lighted. 

6.3.10.2.11.1 Into R154 insert 1100. Verify and execute. 

6.3.10.2.12 On the PSA Adapter Module plaoe INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lighted. Set the INHIBIT VOLTAGE FAIL switch to ON. Into R-154 
insert 1111* Verify sad. execute. . Press ERROR RESET.. Perform the foUowing DSKY operations. 

VERB 21 NOUN 27 ENTR 
77767 ENTR 
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6 . 3. 10.2.13 Enter In 0156 ±XX. X001124 (Enter a value ter XX. X which will adjust the 4V 
power supply (GG 1030) as monitored on the CRT, to 4.3 (+ 0 , - 3 . 1 ) vde. See Table 0). 

Execute. 

6.3.10.2.14 On K-148 press ERROR RESET. Whit 200 seconds. Virth RESTART lamn on 
DSKY is not lit. F 

6.3.10.2.14.1 Into R154 insert 0011* Verify twH execute. 

3.3.10.2.13 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lit. Set the INHIBIT VOLTAGE FAIL switch to ON. Rite R -154 
taitttt llll^VOhrify and exOoute .1 Press ERROR RESET. Perform the following DSKY operations: 

VERB 21 NOUN 27 ENTR 
77737 ENTR 

3.3.10.2.13 Enter in C-156 (a) XX. X001114 (Enter a value for XX. X which will adjust tee 
14V power supply (GG 1020) as monitored on the CRT, to 12.2 (+0.3, -0) vdc. See Table ID 
Execute. 

6.3.10.2.17 On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART i»»»p on 
DSKY is not lighted. 

6.3.10.2.17.1 Into Rl54 insert 1100. Verify and execute. - 

3.3.10.2.18 On the PSA Adapter Module plaoe INHIBIT VOLTAGE FAIL ewitoh to OFF. 

Verify RESTART lamp on tee DSKY Is lighted. 

3.3.10.2.18 On R-154 enter 0000 . Execute. 

3.3.10.2.20 On R-155 enter 0000. Execute. 

3.3.10.2.21 On K-148 terminate the LGC Self-Check by enteric the following: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

8.3.10.2.22 On K-148 press ERROR RESET. 

8 .3.11 LGC Clock Frequency Test 

8 .3.11.1 Insure that LGC Operate power has been applied for a minimum of 10 minutes 
before performing this'test. 

8 .3.11.2 Verify that the counter is connected to the 3.2kc signal on the hardline. 


■vi 
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6.3.11.3 Insure that the counter has been warming up for a minimum of 30 minutes. 

6.3.11.4 On the counter. 

Set the FUNCTION switch to: MAN START 

Set the TIME BASE switch to: 1 ps TIME UNIT/COUNT 

Set the SENSITIVITY control to: CHECK 

6.3.11.6 Verify proper counter operation. 

6.3.11.6 Set the FUNCTION switch to REMOTE OR TIME INTERVAL. 

6.3.11.7 Plug in the Preset unit end set: 

MODE switch to PRESET 
N switches to 96000 


6.3.11.6 Turn SAMPLE RATE control fully clockwise (HOLD). Watt 35 seconds for counter 
display to fill. 

6.3.11.9 Start counting by depressing RESET switch on oounter. 

6.3.11.10 After approximately 30 seconds, read and record oounter display. 

6.3.11.11 Repeat steps 6.3.11.9 and 6.3.11.10.9 times. 


6.3.11.12 Tbs average of the 10 previous readings shall be 30.000000*0.000060 seconds. 

6.3.11.13 Insure that the System is not In IMU Operate. 

6.3.11.14 Safer Ahe fallowing .on fe>246 

VEHB2 YEBB » - -£NTB 

Press and hold ^ ST BY pushbutton on the DSKY for 3 


00013 

C2000 


seconds. Ve^i^ Jjhe STANDBY lamp is lighted. 


fiu 3.11. IS Repeat steps '6.3. u. 9 through 6, 3 t 11.12. 

Fr . awi t. j\ t'lLxyifo . z>CzL „3Kf ter 3 seconds. Verifv the Standby laiup is 

ltehtod. 
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'■. -ifeii.'?. U. 3,Jl. § -J. l>. i '•. * V. 

6.3.11.16 Prona and bold tbs 8TBY pushbutton on the D8KY for 3 aeconda. Verily the Standby 
lamp is not lighted. Restart light may be on. Enter VERB 61 ENTR into K-148. 

6.3.11. IT On the Computer Control and Reticle dimmer assembly, press and hold MARK X 
pushbutton. 

6.3.11.16 On tbs D8KY observe 

VERB 06 NOUN 31 
Row 1 - 00112 
Prog Alarm lamp is lighted 
Press Error Reset 

6.3.11.13* Enter the following on K-146 
VERB 11 NOUN 10 ENTR 

00016 ENTR . ^ 

6.3.11.20 Observe that DSKY Row 1 displays 00004. 

i 

6.3.11.21 Release MARK X pushbutton 

6.3.11.22 Observe that DSKT Row 1 displays 000Q0. 

6.3.11.23 Press and hold tbs MARK Y pushbutton on the Computer Control and Reticle Dimmer 
Assembly. 

6.3.11.23.1 On the DSKY Observe 

VERB 06 NOUN 31 
Row 1 - 00112 

Program Alarm lamp is lighted 
Press ERR Reset 

6.3.11.23.2 Enter the following on K-146: 

VERB 11 NOUN 10.ENTR 
00016 ENTR 

6.3.11.24 Observe that DSKY Row 1 displays 00010. 

6.3.11.25 Release MARK Y pushbutton 

6.3.11.26 Observe that DSKY Row 1 displays 00000. 


61 


! 

i 



APOLLO GW Specification 
ND1002323 REV H 


6.3.11.27 Press and hold the REJECT pushbutton on the Computer Control and Reticle Dimmer 
Assembly. 

6.3.11.27.1 On the D8KY observe 

VERB 05 NOUN 31 
Row 1 - 00112 
Prog alarm lamp is lighted 
Press ERR Reset 

6.3.11.27.2 Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

6.3.11.28 Observe that DSKY Roar 1 displays 00020. 

6.3.11.29 Release the REJECT pushbutton. 

6.3.11.30 Observe that DSKY Row 1 displays 00000. 

6.3.11.31 On the DSKY perform the following operation 
VERB 36 ENTR 

6.3.11.32 On panel 11 close PGN8 AOT lamp circuit breaker. ‘ On the Computer Control and 
Reticle dimmer assembly, rotate the RETICLE BRIGHTNESS control to its minimum light in¬ 
tensity position. View through the AOT and verify that the reticle lamp Is off. 

6.3.11.33 While viewing through the AOT, slowiy rotate the RETTCLK BRIGHTNESS ooetrel , 
to tocrease -the'reticle brightness until a stop is reached. Observe Am * the reticle brightness* 

to *•<■» HCTCLE BRIGHTNESS control «..a stated O. pant liopen 

PGNS AOT iamp oirouit breakers T • 

6.3.11.34 AOT eyepiece Heater Test. 

6.3.11.34.1 Secure milliameter HP 428B and current probe HP428A-21A. 

6.3.11.34.2 locate PI at Computer Control and Reticle Dimmer assembly. Push lacing cord 
away from PI beak to fifth tie point. - 

6.3.11.34.3 Clip current probe HP428A-21A to blue wire in cable with red arrow pointing away 
from PI. Measure and record current indication. The current shall be between 139 and 244 m a. 

6.3.11.34.4 Remove current probe, push lacing cord back to PI and spot tie. 

6.3.12 Gimbal Friction Test 

6.3.12.1 Inner Gimbal Friction Test ** 

6.3.12.1.1 On K—148 enter the following sequence: 


VERB 41 NOUN 20 

ENTR 

♦00006 

ENTR 

♦00000 

ENTR 

♦00000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

♦17000 w, at £ 

ENTR 

Wait 15 seconds 
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Verb 4i 

NOUN 20 

ENTR 

+27000 


ENTR 

+27000 


ENTR 

+27000 


ENTR 

Wait 15 seconds 


VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 


6.3.12.1.2 On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (±06200). 

6.3.12.1.3 Set np Analog Recorder to monitor the following aignala: 

MEAS. NO. SIGNAL NAME 


a. GG2110 

b. GG2106 

c. GC2107 

d. GG2112 

e. GG2113 

f. GG2220 

g. GG1201 

h. GG2221 


IG Torque Motor Current 
IG Servo Error Total 
IG Servo Error in Phase 
IG lx Resolver Sine 
IG lx Resolver Cosine 
IG CDU Fine Error 
IMU 28V 1% 800 CPS 
IG CDU Coarse Error 


6.3.12.1.4 Set up Analog Recorder to monitor the following signals: 


MEAS NO. , SIGNAL NAME 


a. GG2300 PIPA TEMP» 

b. GG2301 IR1G TEMP . 

C. GG1520 +28 VDC LGC OPR BUS 


6.3.12.1.5 After 10 seconds has elapsed since step 6.3.12.1.1, enter the follow!^ into K-148. 

VERB 21 NOUN 01 ENTR 

00403 ENTR 

00000 ENTR 


6.3.12.1.6 Verify on CRT, D6KY display 

VERB 21 NOUN 01 

HI ■ 00000 

R3 - 00403 


6.3.12.1.7 On K+148 enter the following sequence: 


NOUN 15 

ENTR 


00000 

ENTR 

ENTR 

37777 

ENTR 

ENTR 

37743 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

(once) 
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6.3.12.1.8 SG- 360* T01tQUB : tv-.l-*-, r» eh * -t - \ t; . (I0 - .O.iCIi’. 

6.3.12.1.9 On X-148 enter the following sequence: 

VERB 01 NOUN 01 ENTR 

00370 ENTR 

Record contents of CRT DSKY Row 1 xxxxY 

VERB 21 NOUN 01 ENTR 

00370 ENTR 

XXXXY* ENTR 

Where Y* is obtained from Table 1 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current signal (GG2110) 
drops to a quiescent level (approximately 12 minutes), stop the recorders. 

6.3.12.1.11 On K-148 enter the following sequence: 


VERB 40 

NOUN 20 

ENTR Wait 3 Seconds 

VERB 41 

NOUN 20 

ENTR 

400000 

ENTR 


+00000 

ENTR 

* 

+00000 

ENTR 

* 


6.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate +00000 (+00200). 

6.3.12.1.13 After 10 seconds has elapsed since step 6.3.12.1.11 enter the following 
sequence into K-148j 

VERB 21 NOUN 01 ENTR 
00403 ENTR 

00000 ENTR 


x * 
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6.3.12.1.14 Verify on CRT, DSKY display 

VERB 21 NOUN 01 

R1 00000 

R3 00403 


6.3.12.1.15 On K-148 enter the following sequence: 


NOUN 15 

ENTR 


00000 

ENTR 

ENTR 

40000 

ENTR 

ENTR 

40034 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

(once) 


6.3.12.1.16 IG +-360* TORQUE r. ; o. " 1+ . 

6.3.12.1.17 On K-148 enter the following sequence 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.1.18 Monitor analog recorder. When the IG Torque Motor Current signal (GG2110) 
drops to a cpiiescent level (approximately 12 minutes), stop the recorders. 

6.3.12.2 Outer Gimbal Friction Test 

6.3.12.2.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Walt 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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6.3.12.2.2 On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (± 00200 ). 

6.3.12.2.3 Set up analog recorder to monitor the following: 


ME AS NO. 


L 

GG2167 

OG 

b. 

GG2170 

OG 

0. 

GG2166 

OG 

d. 

GG2280 

OG 

e. 

GG2172 

OG 

f. 

GG2173 

OG 

«• 

GG2281 

OG 


8IGNAL NAME 

Servo Error In Phaae 
Torque Motor Current 
Servo Error Total 
CDU Fine Error 
lx Resolver Sine 
lx Resolver Cosine 
CDU Coarse Error 


6.3.12/2.4 After 10 seoonds has elapsed since step 6.3.12.2.1 enter the following 
into K-148: 


VERB 21 

NOUN 01 

ENTR 

00403 

ENTR 


37777 

ENTR 

i • • 

♦ 

12.2.5 Verify on CRT, 

D6KY display 

VERB 21 

NOUN 01 


R1 

37777 

* 

R3 

00403 


12.2.6 On K-148 enter the following sequence: 

RDUH IS 

ENTR. 


37743 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

(once) 


6,3,12,2,7 OG - 360* TORQUE 
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6.3.12.2.8 On K-148 enter the following sequence: 

VERB 42 J5NTR 

VERB 33 ENTR 

6.3.12.2.9 Monitor analog recorder. When the OG Torque Motor Current signal (GG2170) 
drops to a quiescent level (approximately 12 minutes) stop the recorders. 

6.3.12.2.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Walt 3 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

0.3.12.2.11 On die CRT, verify CDU X, CDU Y, CDU Z indicate 400000 (±00200). 

6.3.12.2.12 After 10 seconds has elapsed since step 0.3.12.2.10, enter the followii« sequence 
into K-148. 

VERB 21 NOUN 01 ENTR 

00403 ENTR 4 

40000 ENTR 

8.3.12.2.13 Verify on CRT* DSKY display. 

VERB 21 NOUN 01 

R1 40000 

R3 00403 

0.3.12.2.14 On K-148 enter the following sequence: 


NOUN 15 

ENTR 


40034 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 
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6.3.12.2.16 OQ 436T VOBQtlB^erH itsiag a chart speed of 10 mm/me (GO +360* TORQUE) 


6.3.12.2.16 On K-148 enter the following sequence 

VERB 42 *ENTR 

VERB 33 ENTR 

6.3.12.2.17 Monitor analog recorder. When the OG Torque Motor Current signal (GG2170) 
drops to a quiescent level (approximately 12 minutes) stop the recorders. 

6.3.12.3 Middle Qlmbal Friction Test 

6.3.12.3.1 On K-148 enter the following sequenoe: 

VERB 40 NOUN 20 ENTR Witt 3 seconds 

VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦06760 ENTR 

6.3.12.3.2 Oaths CRT, verify CDU X - ♦00000*00200, CDU T * ♦00000*00200, and CDU Z « 
♦06750*00200. 


6.3.12.3.3 Set up analog recorder to mentter the following: 


ME AS. NO. 


SIGNAL NAME 


a. GG2136 

b. GG2137 
O. 002140 

d. GG2143 

e. GG2250 

f. GG2142 

g. GG2251 


MG Serve Error Total 
MG 8ervo Error In Phase 
MG Torque Motor Current 
MG lx Resolver Cosine 
MG CDU Fine Error 
MG lx Resolver Sine 
MG CDU Coarse Error 


6.3.12.3.4 After 10 seconds have elapsed since step 6.3.12.3.1, enter the following sequence 
Into K-148: * 


VERB 21 
00403 
00000 


NOUN 01 ENTR 

ENTR 

ENTR 
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6.3.12.3.5 Verify on CRT, D6KY display 

VERB 21 NOUN 01 

R1 • 0000 

R3 - 00403. 

6.3* 12.3.6 On K-148 enter the following sequence: 


NOUN 15 

ENTR 


00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

14000 

ENTR 

ENTR 

00000 

ENTR 

(once) 


6.3.12.3.7 MG * 136* TORQUE , . / ^ 

6.3.12.3.8 On K-148 enter the following sequence: , 

VERB 42 ENTR * 

VERB 33 ENTR 4 

6.3.12.3.3 Monitor analog recorder. When MG Torque Motor Current (GG2140) drops to a 
quiescent level (approximately 6 minutes), stop.the recorders. 

6.3.12.3.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

-06750 ENTR 

6.3.12.3.11 On the CRT, verify CDU X * +00000*00200, CDU Y - +00000*00200 and 

CDU Z ■ —06750*00200. * 


i 
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sequenoelnto^ 43 *° B *° onda h “ lapsed Blnce step 6.3.12.3.10, enter the following 

VERB 21 NOUN 01 ENTR 
.. 00403 ENTR 

00000 ENTR • 

6.3.12.3.13 On the CRT, D 6 KY display verify: 

VERB 21 NOUN 01 
R1 - 00000 

R3 - 00403 

6.3.12.3.14 On K-148 enter the following sequence: 


NOUN 16 ENTR 



00000 

ENTR 

ENTR 


00000 

ENTR 

ENTR 


00000 

ENTR 

ENTR \ 


63777 

ENTR 

j ENTR 


77777 

ENTR 

(once) 

~ 

12.3.16 

MG +136^ TORQUE ;; using a chnsrt of 

10 om/crc. (MG + ^3* TORQUE) 

12.3.16 

On K-148 enter the following sequence: 



VERB 42 ENTR 
VERB 33 ENTR 


6.3.12.3.17 Monitor analog recorder. When the MO Torque Motor Current signal (GG2140) 
drops to a cpiiescent level (approximately 6 minutes) stop the recorders. 

6.3.12.3.18 On K**148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 


m 


w 
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6.3.12.4 Test Analysis 

6 .3.12.4.1 Remove the strip charts from analog recorders 

6 .3.12.4.2 Examine each trace carefully to detect any sharp discontinuities of the traces. 
Disregard all transients less than 0.5 second (5 mm) on any Torque Motor Current signal. 


6.3.12.4.3 No Torque Motor Current signal on (GG2140, GG2170, GG2110) shall ever exoeed 
g^l25^amp. fleasittvity on reoorderls 20 ma/dtvisloafor GG2110 v GG2140 and 36 ma/division for 

6 .3.12.4.4 Bach CDF Pine Error (GG2220,, OG2280,, GG2250) shaU net exceed .0T0 volte 
steady state* Disregard mans tents 

' 6.3.12.4. 6 No CDU Coarse Error (GG2221, GG2281, GG2251) shall ever exceed 0.680 volts. 
6.3.13 Stabilization Loop Step Response Test 

6.3.18.1 l6 R e sp o ns e Test" 

6.3.13.1.1 On K-146 enter the following sequence: 

VERB 40 NOUN 20 ENTR , Watt 3 seconds 

VERB 41 NOUN 20 ENTR “ 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 

6.3.13.1.2 On CRT, verily M MO, and OG gimbal angles are between 356 and 002. 

6.3.13.1.3 Set up analog recorder to monitor the following: 


MEA 8 NO. 

SIGNAL NAME 

a. GG2110 

IG Torque Motor Current 

b. GG2106 

10 Servo Error Total 

c. GG2107 

IG Servo Error In Phase 

d. GG2112 

IG IX resolver Sine 

e. GG2113 

IG IX Resolver Cosine 

f. GG2220 

IG CDU Fine Error 

g. GG1201 

IMU 28V 1 PCT 800 CPS 


6.3.13.1.4 On K-148 initiate FINE ALIGN by entering the following sequence: 


VERB 42 

ENTR 

♦00000 

ENTR 

♦00000 

- ENTR 

♦00000 

ENTR 


) 


ft 


j 


71 



APOLLO GIN Specification 
ND1002323 REV 1 


0.3.13.1.5 On the CRT verify CDU X, CDU T and CDU Z indicate +00000*00200. 

CAUTION: If the transients caused by the subsequent step input do not damp out within 
15 seconds, remove IMU Operate Power. 

6.3.13.1.6 Enter 1000 into R-8TART 155. 

6.3.13.1. 7 Press XEQ/SEAL pushbutton on R-155 to enter the DC step voltage into the IG 
stabilization loop. 

6.3. IS. 1.8 Prepare to start analog recorder at a chart speed of 100 mm/sec. (IG RESPONSE 
TE8T) 

6.3. IS. 1.9 Enter 0000 Into R-START 155. Start analog recorder. Press the XEQ/IEAL ' v T 
pushbutton to remove the step input to the IG stabilization loop. 

8.3.13.1.10 After the transient on the recorder has died out, stop the recorder. 

8.3.13.1.11’ Prom the Serve Error In Phase signal recorder trace measure the time interval 
(Tl, Fig. 3) between the removal of the step input to the point at which the trace settles to within 
5 percent of the step magnitude (A, Fig. 3). The period Tl, shall not exceed 0.1 second and the 
traoe shall have no more than 3 overshoots. 

6.3.13.2 ICG Response Test 

8.3.13.2.1 Set up analog recorder to monitor the following: 


MEAS. NO. 

SIGNAL NAME 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2137 

MG Servo Error in Phase 

0 . 

GG2140 

MG Torque Motor Current 

d. 

GG2143 

MG IX Resolver Cosine 

e. 

GG2250 

MG CDU Fine Error 

f. 

GG2142 

MG IX Resolver Sine 

2- 

GG1201 

IMU 28V 1% 800 cps 


6.3.13.2.2 On the CRT, verify CDU X, CDU T and CDU Z indicate +00000 (*00200). ' 

CAUTION : If the transients caused by the subsequent step input do not die out within 
15 seconds, remove IMU Operate power. . 


#8 
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6.3.13.2.3 Enter 0100 Into R-START 1S5. Press XEQ/SEAL pasNbettoa on R-165 to I 
enter the DC step voltage into the MG stabilisation loop. 

3.3.13.2.4 Prepare to start analog recorder st a chart speed of 100 mm/sec. (MG RESPONSE 
TEST). 

S. 3.13.2.3 Enter 0000 into R-START 185. Start analog reoorder. Press XEQ/SEAL 
pushbutton to remove the step input to the MG stabilisation loop. 

6.3.13.2.6 After the transient on tbs reoorder has died out, stop the recorder. 

6.3.13.2.7 Prom the Servo Error In Phase signal reoorder trace measure the time interval 
<T1 Fig. 3) between the removal of the step input to the point at which the trace settles to within 

6 percent of the step magnitude (A, Fig 3). The period, Tl, shall not exceed 0.1 seconds and the 
trace shall have no mere than 3 overshoots. 

6.5.13.3 OG Response Test 

6.3.13.3.1 Set up analog recorder to monitor the following: 


MEA8. NO. 

SIGNAL NAME 

a. 

GG2167 

OG Servo Error In Phase 

b. 

GG2170 

OG Torque Motor Current 

c. 

GG2166 

OG Servo Error Total 

d. 

GG2280 

OG CDU Fine Error 

e. 

GG2172 

OG IX Resolver Sine 

L 

GG2173 

OG IX Reeolver Cosine 

I- 

GG1201 

IMU 28V 1% 800 cps 


6.3.13.3.2 On the CRT, verify CDU X, CDU T and CDU Z indicate +00000 (±00200). 

CAUTION : If the transients caused by the subsequent step input do not die out within 15 
seconds, remove IMU operate power. 

6.3.13.3.3 Enter 0010 into R-START 155. Press XEQ/SEAL pushbutton on R-155 to enter the 
DC step voltage into the OG stabilisation loop. 

6.3.13.3.4 Prepare to start analog recorder St a chart speed of 100 mm/sec. (OG RESPONSE 
TE8T). 


6.3.13.3.5 Enter 0000 into R-155. Start analog recorder. Press XEQ/SEAL pushbutton to 
remove the step input to the OG stabilization loop. 

6.3.13.3.6 After the transient on the recorder has died out, stop the recorder. 


' r 


m 
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6.3.13.3.7 Prom the Servo Error In Phase signal recorder trace, measure the time interval 
(Tl, Fig 3) between the removal of the step Input to the point at which the trace settles to within 
6 percent of the step magnitude (A, Fig 3). The period, Tl, shall not exceed 0.1 second and the 
traoe shall have no more than 0 overshoots. 

0.3.13.3.S On K-148 enter the following sequence: 

NOUN 20 ENTR 
ENTR 
ENTR 
ENTR 


VERB 41 
♦00000 
400000 
♦00000 


Step Out 



TYPICAL STAB LOOP RESPONSE TO STEP WPUT 


FIGURE 3 
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6.3.14 QAN Fine Alignment Teat 

6.3.14.1 On K-148 enter: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

6.3.14.2 Record CRT, DSKY Row 1 display aa AAAAA and the time of day. 

6.3.14.3 On K-148 enter: 

VERB 21 NOUN 01 ENTR 
01300 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 
01300 ENTR 

6.3.14.4 Record CRT DSKY Row 1 display aa eBBBBB 

6.3.14.5 Perform the following calculations: 

*• " * CCCC.C . Contents of high order scalar register in hours. 

9o0v 

i * ' 11 . 

6.3.14.5. b Calculate tbs times of day at which the contents of the high older scalar will be at 
the following times. 

2.81 * 

6.82 

8.73 

11.64 

14.55 

17.46 

20.37 

23.30 

6.3.14.6 If the time of day is within 12 minutes of any of those times calcinated in 6.3.14.5.b 
when about to complete step 6.3.14.30 wait until that time has passed and then proceed. 

6.3.14.7 On K-148 enter: . 

VERB 01 NOUN 01 ENTR 

00370 ENTR 

Record contents of DSKY Row 1 xxxxY 

VERB 21 NOUN 01 ENTR 

000370 ENTR 

XXXXY* ENTR 

Where Y' is obtained from Table la. 

VERB 57 ENTR 

00003 ENTR 
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6.3.14.8 Verify CRT DSKY display let 

VERB 66 NOUN 61 flashing 
R1* 413600 - (SM Azimuth) 

R2« 446746 . (SiteLatitede) 

NOTE: H Rl and R2 indications are correct proceed to step 6.3.14.10. 

6.3.14.9 On K-148 enter: 

VERB 21 ENTR 
+13600 ENTR 
VERB 22 ENTR 
+40748 ENTR 

6.3.14.10 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT DSKY display 

VERB 31 NOUN 30 (Flashing) 

6.3.14.11 On K-148 enter: 

0000X ENTR (Test position, either 1 or 2) 

00000 ENTR (Use AOT) 

Observe on CRT DSKY display: 

VERB 06 NDUN61 (Flashing) 

DU regard Row 1, 2, and 3 Indications - 

6.3.14.12 On K-148 enter: 

VERB 21 ENTR 

+XXX.XX ENTR (L tgt. true azimuth from 6.3.15.1.14) 

VERB 22 ENTR 

4XX. XXX ENTR (L tgt. elevation from 6.3.16.1.3) 

VERB 23 ENTR 

00001 ENTR (L tgt. number) 

VERB 33 ENTR 

Observe on CRT DSKY display: 

VERB 06 NOUN 61 (Flashing) 

DU regard Row 1, 2 and 3 indications. 

6.3.14.13 On K-148 enter: 

VERB 21 ENTR 

+XXX.XX ENTR (F tgt. true azimuth from 6.3.15.1.14) 

VERB 22 ENTR 

+XX. XXX ENTR (F tgt. elevation from 6.3.15.1.12) 

VERB 23 ENTR 

00002 ENTR (F tgt. number) 

VERB 33 ENTR 

1 
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Observe on CRT D6KY display: 
VERB 51 (flashing) 

R1 - 00001 


6.3.14.14 On Computer Control and Reticle Dimmer Assembly, press MARK X pushbutton. 
Observe on D8KY display: . 

VERB 21 NOUN 30 (Flashli«) 

6.3.14.15 On DSKY press ENTR 
Observe on DSKY display: 

VERB 21 NOUN 43 (Flashti*) 

6.3.14.16 On DSKY enter: 

00001 ENTR (L Detent Code) 

Observe on DSKY display ; 

VERB 21 NOUN 42 (Flashing) 

6.3.14.17 Set AOT to "L" position 

6.3.14.18 Rotate AOT control knob until the center of the L tgt reticle is super imposed between 
the double Y reticle. Record AOT counter value as LY XXX. XX. 

6.3.14.19 Rotate AOT control knob until the center of the L tgt reticle is superimposed between 
the double lines of the SPIRAL reticle. Record AOT counter value as LS XXX. XX. 

6.3.14.20 On DSKY enter: 


4XXX.XX ENTR (value of LY) 

Observe on DSKY display: 

VERB 22 NOUN 42 (flashing) 

6.3.14.21 On DSKY enter: 


±XXX. XX ENTR (Value of LS) 

Observe on DSKY display: 

VERB 51 (flashing) 

R1 - 00002 


n 
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6.3.14.22 On Computer Control and Reticle Dimmer Assembly, press MARK X pushbutton. 
Observe on D6KY display: 

VERB 21 NOUN 30 (Flashing) 

0.3.14.23 On D8KY press ENTR. Observe on D6KY display: 

VERB 21 NOUN 43 (Flashing) 

6.3.14.24 On DSKY enter: 

00002 ENTR (F Detent Code) 

Observe on DSKY display: 

VERB 21 NOUN 42 (Flashing) 

6.3.14.26 Set AOT to "F" position 

6.3.14.26 Rotate AOT oontrol knob until tbs oenter of the F tgt. reticle is superimposed 
between the double Y reticle. Record AOT counter value as FY XXX. XX. 

6.3.14.27 Rotate AOT control knob until the oenter of the F tgt. reticle is superimposed between 
the double lines of the SPIRAL reticle. Record AOT counter value as FS XXX. XX. 

6.3.14.28 On DSKY enter: * 

AXXX.XX ENTR (value of FY> 

Observe on DSKY display: 

VERB 22 NOUN 42 (Flaehii*) 

6.3.14.29 On DSKY enter: 

AXXX.XX ENTR (value of FS) 

NOTE: Wait until DSKY display indicates VERB 51 (Flashing) R1 - 00001 before proceeding. 

NOTE: Before completli* step 6.3.14.30 check time of day to verify that the high order scalar 
will not overflow within the next 12 minutes. 

6.3.14.30 Repeat steps 6.3.14.14 through 6.3.14.29. 


78 


15 



APOLLO GIN Specification 
ND1002323 REVS 


6.3.14.31 In approximately 7 minutes, observe on CRT D6KY display and record. 
VERB 06 NOUN 66 (Flashli«) 

R1 « XXXXX (Where number part of Y 8m misalignment about Z 8m ) 

R2 * .XXXXX (Fractional number part of Y sm misalignment about Z 8m .) 

6.3.14.33 On K-148 enter. 

VERB 33 ENTR 

Observe on CRT DSKY display and record: 

VERB 06 NOUN 66 (Flashii«) 

Rl* XXXXX (Whole number part of Z m misalignment about Y 8m ) 

R2 - .XXXXX (Fractional number part of Z^ misalignment about Y 8m ) 

6.3.14.33 On K-148 enter: 

VERB 36 ENTR 

Press ERROR RESET 

6.3.14.34 Repeat steps 6.3.14.7 through 6.3.14.30. 

6.3.14.36 In approximately 7 minutes, observe on CRT DSKY display and record: 
VERB 06 NOUN 66 (Flashily) 

R1 * XXXXX (Whole number part of Xsm misalignment about Yarn) 

R2 ■ .XXXXX (Fractional number part of Xsm misalignment about Ysm) 

6.3.14.36 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT DSKY display and record: 

VERB 06 NOUN 66 (Flashii«) 

R1 * XXXXX (Whole number part of Yarn misalignment about Xsm) 

R2 « . XXXXX (Fractional number part of Ysm misalignment about Xsm) 

6.3.14.37 On K-148 enter: 


VERB 36 

ENTR 


Press ERROR RESET 


VERB 41 

NOUN 20 

ENTR 

400000 


ENTR 

400000 


ENTR 

400000 


ENTR 
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6.3.14.38 Results. The PIPA bias determined previously in the IMU Performance Test 
(6.3.8) must be subtracted from the resultant data of the test. The PIPA bias terms from 
paragraph 6.3.9 must be multiplied by a factor of 210 before performing the calculations in 
paragraphs 6.3.14.38.1 thru 6.3.14.38.4. . 


6.3.14.38.1 Y PIPA misalignment 

R1 R2 

About Z axis (from 6.3.14.31) - *XXXXX. XXXXX sec 
Less Y PIPA bias (from 6.3.9) * -(*XXXXX. XXXXX)sed 
Y PIPA misalignment about Z axis - ——*- • sec 

This value shall not exceed *600 sec 

6.3.14.38.2 Z PIPA misalignment 

R1 R2 

About Y axis (from 6.3.14.32) - 4XXXXX. XXXXX sec 
Less Z PIPA bias (from 6.3.9) - -(*XXXXX. XXXXX)6ec 
Z PIPA misalignment about Y axis * * ■ ■ ■ ■ ■ • — sec 
This value shall not esoeed *600 sec 

6.3.14.38.3 X PIPA misalignment 

f R1 R2 

About Y axis (from 6.3.14.36) - *XXXXX. XXXXX sec 
Lees X PIPA bian from (6.3.9) - -(*XXXXX. XXXXX)seb 
X PIPA misalignment about Y axis * * -- — » • —— sec 
This value shall not exceed *600 fee 

6.3.14.38.4 Y PIPA misalignment 


R1 R2 

About X axis from (6.3.14.36) ■ 4XXXXX. XXXXX sec 
Less Y PIPA bias (from 6.3.9) - «(*XXXXX. XXXXX) sec • 

Y PIPA misalignment about X axis - *— - — • — sec 
This value shall not exceed *600 fee 

6.3.15 AOT Functional Accuracy Test. 

NOTE: Use of a Dioptometer is required when sighting through AOT. The included 
angles between target LOB shall be known to *10 arc seconds. The elevation 
of each target LOS shall be known to *15 arc seconds. 

6.3.15.1 Insure that GW System is in the Operate Mode. 
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6.3.15.2 On K-148 enter: 


VERB 21 

NOUN 03 ENTR 

01462 

ENTR 

XXX. XX 

ENTR (Detent L az data) 
ENTR 

01463 

ENTR 

XXX. XX 

ENTR (Detent F az data) 
ENTR 

01464 

ENTR 

XXX. XX 

ENTR (Detent R az data) 
ENTR 

01465 

ENTR 

XXX. XX 

ENTR (Detent L EL data) 


ENTR 

01466 

ENTR 

XXX. XX 

ENTR (Detent F EL data) 
ENTR 

01467 

ENTR 

XXX. XX 

i ENTR (Detent R EL data) 


6.3.15.3 mace the AOT in F detent position. 

6.3.15.4 While viewing through the AOT instruct the target F operator to translate 
(vertically and laterally) and rotate (in azimuth and elevation) target F until the center of the 
target reticle appears in the center of the AOT reticle. 

6.3.15.5 Level the Theodolite base while assuring that the center of the target reticle 
remains in the center of the AOT reticle. 

6.3.15.6 When it has been assured that the Theodolite is level and the target reticle appears 
In the center of the AOT reticle zero the F theodolite azimuth dial. 

6.3.15.7 mace the AOT in the L detent position. 

6.3.15.8 While viewing through AOT instruct the target L operator to translate (vertically 
and laterally) and rotate (in azimuth and elevation) target L until the target reticle appears 
In the lower right quadrant of the AOT field of view. 

6.3.15.9 Level the Theodolite base while assuring that the target reticle remains visible 
in the lower right quadrant of the AOT field of view. 

6.3.15.10 When it has been assured that the Theodolite is level and the target reticle is 
visible, zero the L Theodolite azimuth dial. 

6.3.15.11 Place the AOT in the R detent position. 
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«.3.15.12 While viewing through AOT instruct the target R operator to translate (vertically 
and laterally) and rotate (in azimuth and elevation) target R mxftfl the target reticle appears 
in the lower left quadrant of the AOT field of view. 

6.3.15. Id Level the Theodolite base while assuring that the target reticle remains visible 
in the lower left quadrant of the AOT field of view. 

6.3.15.14 When it has been assured that the Theodolite is level and the target reticle is 
visible, aero the R theodolite azimuth dial. 

6.3.15.15 Verify that target Theodolite L, F and R bases are level. Place the AOT in each 
Detent position from left to right and verify that each target reticle is still visible and in the 
proper field of view. If adjustments are required insure that the azimuth dial is re zeroed. 
Repeat this target scanning process until the AOT operator is satisfied with target placement. 

6.3.15. '16 AOT Measurement of Xj. 


6.3.15.16.1 On K-146 enter: 


VERB 57 ENTR ' 

00012 * ENTR 

Observe VERB 51 flashing and R1 * 00001 on CRT D6KY display. 

6.3.15.16.2 On Computer Control and Reticle Dimming Assembly press MARK X pushbutton. 

6.3.15.16.3 Observe VERB 21 NOUN 30 flashing on DSKY. 

6.3.15.16.4 On DSKY enter: 


00000 

Observe VERB 21 
00001 

Observe VERB 21 


ENTR 

NOUN 43 flashing 
ENTR 

NOUN 42 flashing 


6.3.15.16.5 Set AOT in L detent position. 


6.3.15.16.6 Rotate the AOT control knob clockwise until the center of the target reticle is 
superimposed between the double Y reticle. Read and record as LY - XXX. XX. 


6.3.15.16.7 Rotate the AOT control knob until the center of the target reticle is super¬ 
imposed between the double SPRlAL lines of AOT rtCfcla* Record AOT dial indication as 
LS XXX.XX. 

6.3.15.16.8 Record target L Theodolite elevation angle from horizontal as 0y 
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6.3.15.16.9 On D6KY enter: 


4XXX.XX ENTR (LT from 6.3.15.16.6) 

Observe VERB 22 NOUN 42 flashii* 

AXXX.XX ENTR (LB from 6.3.15.16.7) 

Observe VERB 51 Rashit* and R1 - 00002* 

6.3.15.16.10 On Computer Control and Reticle Dimmit* Assembly, press MARK X 
pushbutton. 

6.3.15.16.11 Observe VERB 21 NOUN 30 flashit* on D6KY. 

6.3.15.16.12 On DSKY enter: 


00000 

Observe VERB 21, 
00002 

Observe VERB 21, 


ENTR 

NOUN 43 flashit* 
ENTR 

NOUN 42 flashit* 


6.3.15.16.13 Set AOT in F detent position. 


6.3.15.16.14 Rotate AOT control knob clockwise until the center of the target reticle is 
superimposed between the double Y reticle* Record AOT dial indication as FY ■ XXX. XX* 


6.3.15.16.16 Rotate the AOT control knob until the center of the target reticle is superimposed 
between the double 8 reticle lines. Record AOT dial indication as FS * XXX. XX. 


6.3.15.16.16 Record target F Theodolite elevation angle from horizontal as 

6.3.15.16.17 On DSKY enter: 


4XXX.XX 

Observe VERB 22 
4XXX.XX 

Observe VERB 06 
Record R1 


ENTR (FY from 6.3.15.16.14) 
NOUN 42 flashing 
ENTR (FS from 6.3.15.16.15) 
NOUN 03 displayed 


6.3.15.17 AOT Measurement of X2. 


6.3.15.17.1 On K-148 enter: 

VERB 57 ENTR 

00012 ENTR 

Observe VERB 51 flashiz* and R1 - 00001 on CRT DSKY display. 
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6* 3* 15* 17.2 On Computer Control and Reticle Dimming Assembly, press MARKX pushbutton. 

6.3.15.17.3 Observe VERB 21 NOUN 30 flashing on DSKY. 

6.3.15.17.4 On DSKY enter: 


00000 


ENTR 

Observe 

VERB 21 

NOUN 43 flashing 

00001 


ENTR 

Observe 

VERB 21 

NOUN 42 flashing 

exxx.xx 


ENTR (LY from 6.3.15.16.6) 

Observe 

VERB 22 

NOUN 42 flashing 

AXXX.XX 


ENTR (US from 6.3.15.16.7) 

Observe 

VERB 51 

flashing and Rl ■ 00002. 


6.3.15.17.6 On Computer Control and Reticle Dimming Assembly, press MARK X pushbutton. 

6.3.15.17.6 Observe VERB 21, NOUN 30 Cashing on DSKY. 


6.3.15.17.7 On DSKY enter: 


00000 

Observe VERB 21 
00003 

Observe VERB 21 


ENTR 

NOUN 43 flashing 
ENTR 

NOUN 42 flashing 


6.3.15.17.3 Set AOT In R detent position. 


6.3.15.17.3 Rot a te AOT control knob clockwise until the oenter of the target reticle is 
superimposed between the double Y reticle. Record AOT dial indication as RY ■ XXX. XX. 

6.3.15.17.10 Rotate AOT control knob until the center of the target reticle is superimposed 
between lie double SPIRAL reticle lines. Record AOT dial indication as R8 - XXX. XX. 


6.3.15.17.11 Reoord target R theodolite elevation angle from horizontal as ^3. 

6.3.15.17.12 On DSKY enter: 


iXXX.XX 

Observe VERB 22 
±XXX.XX 

Observe VERB 06 
Record Rl. 


ENTR (RY from 6.3.15.17.9) 
NOUN 42 flashing 
ENTR (RS from 6.3.15.17.10) 
NOUN 03 displayed 


6.3.15.18 Theodolite measurement of Xj and X 2 . 

6.3.15.18.1 Collimate Theodolite L and F. Read azimuth angle Indicated by L Theodolite. 
Subtract angle from 360.00* and record as4 v Read and record the azimuth angle indicated 
by F Theodolite as<( 2 . 
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6.3.15.18.2 Collimate Theodolite L and R. Read azimuth angle indicated by R Theodolite 
and record as/ 3 . Read and record the azimuth angle indicated by L Theodolite. Subtract 
angle from 360* and record aadt'j. 

6.3.15.18.3 Calculate the values of the included angles between target L F as 
X| snd targets L and R as X 2 . 

Xj - Co. -1 ^Sln Sin #2 + Co. Co. i 2 Co * C< 180 “ 

X a - Co ." 1 ^sln f 1 Sin ♦ Co. ^ Co. 0 a Com Ql80 - U j 

6.3. IS. It T1»e angle records in 6.3.15.18.17 .tall equal .0.06*. 

6.3.15.20 The angle recorded in 6.3. 15.17.12 .lull equal X 2 *0.06* . 
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SIGNAL 

GO 1M0 Hide 4* 
GG 1030 link 4 
GG 1040 link 5** 
GG 1070 link 4 
GG 1100 Hide 4 
GG 1110 Hide 5 

GG 1201 Hide 5 
GG 1202 Hide 4 
GG 1203 Hide 4 
GG 1331 Hide 5 
GG 1500 Hide 4 
GG 1510 link 4 
GG 1513X link 5 
GG 1520 link 4 
GG 1523X link 5 
GG 2001 Hide 5 
GG 2021 Hide 5 
GG 2041 link 5 
GG 2105 Hide 4 
GG 2107 link 5 
GG 2110 link 4 

GG 2110 link 5 

GG 2112 link 5 
GG 2113 link 5 
GG 2121 link 5 
GG 2136 link 4 
GG 2137 link 5 
GG 2140 link 4 

GG 2140 link 5 

GG 2142 Hide 5 
GG 2143 link 5 
GG 2151 link 5 
GG 2166 link 4 
GG 2167 Hide 5 
GG 2170 link 4 

NG 1336 link 4 


APPENDIX I 

MEASUREMENT TOLERANCES 


gCPAL NAME 
+14 vdc LGC Supply 
+4 vdc LGC Supply 
+120 Tdc PIPA Supply 
+4 Tdc CDU 8 upply 
-26 Tdc Supply . 

2 .6 Tdc Telemetry Bias 
No. 1 

IMU 28V 800 epe 1% 

IMU 28V 800 epe 5% 

IMU 28V 800 epe 5% 

3.2 kc 28V Supply 1% 

+28 Tdc IMU Oper BUS 
+28 Tde IMU ST BY BUS 
+28 Tdc IMU 8 T BY/OFF 
+28 Tdc LGC Oper BUB 
+28 vdc LGC Operate 
X PIPA S.G. OUT IN PH 
Y PIPA S.G. OUT IN PH 
Z PIPA 8 .0. OUT IN PH * 
IG Serro Error Total 
IG Serro Error IN PH 
IG Torque Motor Current 

IG Torque Motor Current 

IG IX Reeolver Out-Sine 
IG IX Resolver Out-Cosine 
IG IX Resolver Oit-Slne 11* 
MG Servo Error Total 
MG Servo Error IN PH 
MG Torque Motor Current 

MG Torque Motor Current 

MG IX Resolver Out-Sine 
MG IX Resolver Out-Cosine 
MG IX Resolver Out-Sine 11* 
OG Servo Error Total 
OG Servo Error IN PH 
OG Torque Motor Current 

PH DIFF 3.2kc 
28V/LGC SYNC 


GAN LAB TEST 

BEWIRSMEKr 

14.0*0.4 Tdc 
4.0*0.2 vdc : 

120 * 6.0 vdc 
4.0*0.2 Tdc 
-27.5*6.0 vdc 
2 .5*0.1 vdc 

28*0.56V rmf 
28*1.4V rms 
28*2. IV rms 
28.6*0.56V rms 
28.0-3.5, +6.5 vdc 
28.0-8.5, +5.6 vdc 
28.0*1 vdc 

28.0 *4.5,vdn. i vdc ~ 
28.0*1 vdc 

+2.5*0.128V rms at lg 
+2.5*0.128V rms at lg 
*2.5*0.128V rms at lg 
0.0*60 MV rms at null 
0.0*60 MV rms at null 
0.5 AMP Max during any 
fine Align Torque 
0.5 AMP Max during any 
fine Align Torque 
18.4*1.84V rms at 46*" 
16.4*1.84V rms. *146* 

5.35*0.27V rms at 11! 

0.0*60 MV rms at null 
0.0*60 MV rms at null 
0.5 AMP Max during any 
fine Align Torque 
0.5 AMP Max durli* any 
fine Align Torque 
18.4SA.84V ram at 46** 
18.4*8.84V rms at 45* 

5.35*0.27V rms at 11* 

0.0*60 MV rms at null 
0.0*60 MV rms at null 
0. • AMP Max during any 
fine Align Torque 
0 * * 10 * 


PSAAM AND/OR 
SCA UNCERTAINTY 1% 

-.Qf fVLkSgAkS_ 

0 % 

0 % 

1 % 

0 % 

0 % 

0 % 

1 % 

. 1.5% , 

1.5% 

1 % 

0 % 

0 % 

0 % 

0 % 

0 % 

3% 

3% 

3% 

1% 

2% 

0 % 

1 % 

2.5% 

2.5% 

2% 

1% 

2% 

0 % 

1% 

2.5% 

2.5% 

2 % 

1 % 

2 % 

0 % 

8 % 

% ' 
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APPENDIX r (Continued) 


BfiBAl 


SfiWALKAMg 


P 8 AAM AND/OR 

OAN LAB TEST SCA UNCERTAINTY '% 

JSfQVPtEMENT - OF FULL SCALE 


GG 2170 link A 

2172 link 5 

2173 link A 
2181 link A 
22iritnk A 

2220 link 4 

2221 link 4 
2248 link A 

2250 111* 4 

2251 link 4 

2279 link A 

2280 link 4 

2281 111* 4 

2300 link A 

2301 link 4 

2301 link A 

2302 link 4 

2303 link 4 

3304 link A 

3305 111* A 

3311 Hi* 4 

3312 link 4 

3321 link 4 

3322 link 4 

GG 3324 link A 

GG 3325 link 5 

GG 4300 link 4 
GG 6020 link 4 

GG 6020 111* A 

GG 6021 link 4 


OG Torque Motor Current 


0.9 AMP Max during 
any fine Align Torque 
18.4*1.A4V ra at 49* 
18.4*1.64V ra«t48- 1 
A. 35*0.27V rate at 11* 
5.05*0.5Vrma at 17* 

0.0*0.07V rma at null 
0 . 0 * 0 . 68 V rate at null 
6.05*0.5V rma at ir 
0.0*0.07V rma at null 
0 .0*0. 68 V rma at null 
5.05*0.5Vrmaatir: 
0.0*0.07V rma at null 
0.0*0. 68 V rma at null- 
130. 8*1. rr inOperate 
136*2. rr la Operate 
136*«.rF In Operate 
28*1 vdc 
28*1 vdss^ 

19.65*0.98V rma at 45* 

19.65*0.98V rma at 45* 

0.0*0.07V rma at null 
0.0*0. 68 V rma at null 
0.0*0.07V rma at null 
0.0*0. 68 V rma at null 

19.65*0.98V rma at 45* 

19.65*0.98V rma at 45* 

87.5*42.5*F 
67.5*22.5* F 


OG IX Resolver Out-Sine 
OG IX Resolver Out-Cosine 
OG IX Resolver Out-Sine 11** 
Pitch Attitude Error 
IG CDU Fine Error 
IG CDU Coarse Error 
YAW Attitude Error 
MG CDU Fine Error 
MG CDU Coarse Error 
Roll Attitude Error 
OG CDU Fine Error 
OG CDU Coarse Error 
PIPA Temperature 
DUG Temperature 
DUG Temperature 
IMU Heater Current On 
IMU Blower Current On 
RR Shaft IX Resolver Out- 
Sine 

RR Shaft IX Resolver Out- 
Cosine 

RR Shaft CDU Fine Error 
RR Shaft CDU Coarse Error 
RR Trunnion CDU Fine (Error 
RR Trunnion CDU Coarse : . 
Error 

RR Trunnion IX Resolver. 
Out-Sins 

RR Trunnion IX Resolver 
Out-€esine 
LGC Temperature 
PIPA Calibration Module 
Temperature 
PIPA Calibration Module 
Temperature 
PSA Temperature 


67.5*22.5*F 
85*25.0*F 


1 % 

2.5% 

2.5% 

9% 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

0% 

0% 

2.5% 

2.5% 

1 % 

1 % 

1 % 

1 %~ 

2.5% 

2.5% 

0 % 

0 % 

0 % 

0% 


L 


m 

ft: 87 
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SIGNAL 

SIGNAL NAME 

NG1021 link 4 

14 VDC LGC Noise RMS 

NG1022 link 4 

* 14 VDC LGC Noise Peak 

NG1031 link 4 

4 VDC LGC Noise RMS 

NG1032 111* 4 

4 VDC LGC Noise Peak 

NG1071 link 4 

4 VDC CDU Noise RMS 

NG1072 link 4 

4 VDC CDU Noise Peak 

NG1501 lii* 4 

28 VDC IMU Operate Noise 


RMS 

NG1502 111* 4 

28 VDC IMU Operate Noise 


Peak 

NG1511 link 4 

28 VDC IMU Standby Noise 


RMS 

NG1512 Unk 4 

28 VDC IMU Standby Noise 


Peak 

NG1521 Unk 4 

, 28 VDC LGC Operate Noise 


RMS 

NG1522 Unk 4 

28 VDC LGC Operate Noise 


Peak 

•Link 4 - PSAAM Output Signal 
••Link 5 - SCA Output Signal 


GAN LAB TEST 

PSAAM AND/OR SCA 

•REQUIREMENT 

UNCERTAINTY OF 
FULL SCALE 

0.4VRMS Max 

5 volts with rise 

0% 

time of 2 te 5 usee 

0% 

0.4 VRMS Max 

5 volts with rise 

0% 

time of 2 to 50 used 

0% 

1.0 VRMS Max 

5 volts with rise 

0% 

time of 2 to 50 usee 

0% 

1.0 VRMS Max 

0% 

5 volts with rise 

time of 2 to 50 usee 

0% • 

1.0 VRMS Max 

0% 

5 volts with rise 

time of 2 to 50 usee 

0% 

2.0 VRMS Max 

0% 

5 volts with rise 

time of 2 to 50 usee 

0% 
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ADDENDUM 1 
LAt-1 and LM-2 


ADDITION 1: The following procedure will be performed for LM*1 and LM-2 only. 
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6.3.16 Qyrocompasstng Teat 

6« 3.16.1 Insure that the IMU Operate power and LGC Operate power baa been applied for n 
minimum of one hour and that the IMU la not in a Gimbal Lock condition. 

6.3.16.2 On K-148 enter the following sequence: 

VERB 67 ENTR 

00006 ENTR 

6.3.16.3 VERB 06 NOUN 61 shall flash. 

6.3.16.4 The CRT, D6KY display shall display Launch Azimuth. (Launch Azimuth shell be the 
GAEC Navigator Base Azimuth defined by GAEC). 

6.3.16.6 If value for Row 1 is oorrect, proceed to the next atop. If value for Row 1 is incorrect, 
enter the following into K-148: 

VERB 21 ENTR ' * 

AXXXXX ENTR Correct launch azimuth (GAEC Nav Base As) 

Verity value In Row 1 Is correct. 

6.3.16.6 On K-148 enter the following: 

VERB 33 ENTR 

6.3.16.7 VERB 06 NOUN 61 shall flash. 

6.3.16.8 The CRT, D6KY display shall display Navigation Base Azimuth and Latitude, respectively. 
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6.3.16.9 If the values for Row 1 and Row 2 am correct, proceed to the next step. If the values 
for Row 1 or Row 3 are incorrect, enter the following into K-143. 


If Row 1 in incorrect; VERB >1 ENTR 

aXXXXX ENTR (Correct Nay Base Asimuth) 

If Row 3 is incorrect: VERB 33 ENTR 

440.748 ENTR (Correct Site Latitude) 

Verify values for Row 1 and Row 8 are eorrect. 

6.3.16.10 On K-148 enter the following: 

VERB 33 ENTR 

VERB 16 NOUN 30 ENTR 

6.9.16.11 One hour after step 6.3.16.10 has been performed, read and record CRT DSKY 
display of Row 1, Row 3, and Row 3. 

6.3.16.13 Obtain and record the latent measured value of the following data. 

6*3.16.13.1 NBDX ! 

6.3.16.13.3 NBDY 

6.3.16.13.3 NBDZ 


6.3.16.13.4 ADIAZ 
6.3.16.13.9 AD6RAY 

6.3.16.13.6 GAEC NB YZ plane about Z local vertical. 


6.3.16.13.7 GAEC NB YZ plane about Y local vertical. 

6.3.16.13 Calculate die vertical and east IRK3 coefficient drift contribution to azimuth error 
Vert). 


a. Drift (vert) « NBDZ+ADIAZ » maru 

b. Drift (east) - NBDX sin 9 C +NBDY sin ((£+ 90) ♦ AD6RAY sin (<?(♦ 90) 

Where ■ Launch Asimuth 

e. 6 vert« 6.45a 4 373 b ■_degrees 

9600 


') ‘ 


I? 
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6.3.16.14 Algebraically add "if (vert) from the Row 1 D6KY display recorded in 6.3.16.11. 
The resultant azimuth error shall be 000.00*000.57 degrees. 

6.3.16.15 Algebraically subtract the value recorded in 6.3.16.12.6 from the Row 3 DSKY display 
recorded in 6.3.16.11. The resultant vertical error about Z local vertical shall be 000.00*000.06 
degrees. 

6.3.16.16 Algebraically subtract the value recorded in 6.3.16.12.7 from the Row 2 DSKY display 
recorded in 6.3.16.11. The resultant vertical error about Y local vertical shall be 000.00*000.06 
degrees. 


6.3.16.17 Two hours after 6.3.16.10 has been performed, read and record CRT DSKY display 
of Row 1 ( Row 2, and Row 3. 

6.3.16.16 The CRT DSKY display of Row 1 shall be within 000.06 degrees of the value recorded 
in 6.3.16; 11. The CRT DSKY display of Row 2 and Row 3 shall be within 000.03 degrees of the 
respective values recorded in 6.3.16.11. 

6.3.16.19 On K-146 enter the following: 


VERB 36 

ENTR 

VERB 40 

NOUN 20 ENTR 

400000 

ENTR 

400000 

ENTR 

400000 

ENTR 
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ADDENDUM 1 
LM-d mad LM-2 

Addition S: Perform LMKl and LM-l taat In SfisfiTflMW ^dfa Aw (bllearfc* Elowgram. 
Addition 3: Place a note after paragraph 3.3.1.3.3. 

NOTE: If the LMP Interlock CB is energised insure that the ATCA switch on LEM 
Panel 13 and the ATCA/PGNC8 switch on Panel 11 are in the off position 
before performing the follow!:* steps. 
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TE8T PROCEDURE FLO 1 
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ADDENDUM II 
AURORA 85 


Following are the changes required to make this document applicable for checkout of a GAN 
System with an Aurora 85 Test Rope. 

Addition 1. Paragraph 6.3.7 PGNC8 Operational Test 

a. Delete paragraphs 6.3.7.15.2 and 6.3.7.15.3 

b. Subtract an Octal 1 from each of the NOUN display requirements in paragraphs 
6.3.7.20.1, 6.3.7.20.3, 6.3.7.20.5, 6.3.7.20.7, 6.3.7.20.9, 6.3.7.20.11 
and 6.3.7.20.13. 


Addition 1. Paragraph 6.3.8 DUG Scale Factor Test 
a. Change Paragraph 6.3.8.22 to read as follows: 

The average of the three readings of Scale Factor Error for each of the 6 positions 

shall be 556*1750 PPM. 

Addition 3. Paragraph 6.3.9IMU Performance Test. 

a. Add the following note prior to step 6.3.9.22. 

NOTE: Paragraph 6.3.9.24 must be performed within one minute after 

VERB 06 and NOUN 66 flash in paragraph 6.3.9.23. In the event a 
PROG alarm is obtained enter VERB 36, press the ENTR pushbutton 
and repeat paragraphs 6.3.9.8 through 6.3.9.24. 

b. Add the following note prior to step 6.3.9.36. 

NOTE: Paragraph 6.3.9.39 must be performed within one minute after 
VERB 06 and NOUN 66 flash in paragraph 6.3.9.38. In the event 
a PROG alarm is obtained enter VERB 36, press ENTR and repeat 
paragraphs 6.3.9.8 through 6.3.9.1. Enter the following in K-148. . 


VERB 25 ENTR 

400600 ENTR 

400000 ENTR 

400003 ENTR 

Repeat paragraphs 6.3.9.28 through 6.3.9.39. 
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6.3.17.4.4 On K-148 enter the following: 

Press ERR RST 
VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
400000 ENTR 

403375 ENTR 

VERB 34 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 


Verify RR CDU Fail comes ON in approximately 90 seconds, 



sun 
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ADDENDUM m RR INTERFACE 
LTA-8, (MSC) - LM-3 and Subsequent 


CDU testing requires that the Rendezvous Radar is operating. The Rendezvous R^ar is 
activated until Integrated testing. To insure that the RR CDU’s are operating properly 
m inim u m requirements for RR CDU testing are presented here so that they may be Included 
»art of the requirements to be demonstrated at the first opportunity after Rendezvous 


6.3.17 RR/CDU Control 

6.3.17.1 Command Accuracy 24000" 

6.3.17.1.1 On K-148 enter the following 

VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
>24000 . ENTR 

>24000 ENTR 

VERB 34 ENTR 

! 

The CRT RR CDU Trunnion and Shaft angle indications shall be 240.00>000.30*. 
6.3.17.2 CDU Fins and CDU Coarse Error 


6.3.17.2.1 Set up analog recorder to monitor the following: 

Meas. No. Signal Name 

a. GG3311 Shaft CDU Fine Error 

b. GG3312 Shaft CDU Coarse Error 

c. GG3321 Trunnion CDU Fine Error 

d. GG3322 Trunnion CDU Coarse Error 


6.3.17.2.2 On K-148 enter the following: 


VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
>04500 ENTR 

>04500 ENTR 

VERB 34 ENTR 


6.3.17.2.3 Verify the following signals on die CRT. 


RR Shaft IX Sin (GG3304) 

RR Shaft IX Cos (GG3305) 

RR Trunnion IX Sine (GG3324) 
RR Trunnion IX Cos (GG3325) 


18.4±1.84 VRM8 
18.4*1.84 V RMS 
18.4dkl. 84 VRMS 
18.4>1.84 VRMS 
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6.3.17.2.4 


6.3.17.2.5 


6.3.17.3 


Verify that no CDU Pine Error (GG3311 t GG3321) exceeds .070 volts. 
Verily that no CDU Coarse Error (GG3312, GG3322) exceeds .680 volts. 
Deleted.. , v 


6.3.17.3.1 Deleted^ ' : i. ,v.. ; 

6.3.17.3.2 % Deleted. - i* : 

VERB 40 NOUN 40 ENTR 

Walt 10 seconds then record the CRT RR CDU Trunnion and Shaft indications; 
the recorded value shall be within ±000.01* of the value recorded above. 

6.3.17.4 RR CDU Fail 


6.3.17.4.1 On K-148 Enter the following: 

VERB 36 * ENTR 

VERB 41 NOUN 40 ENTR 
406100 , ENTR 

460000 ENTR 

VERB 34 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 


Verily RR CDU Fall comes ON hi approximately 10 seconds. 

6.3.17.4.2 On K-148 enter the followii*: 


Press ERR RST 


VERB 36 


ENTR 

VERB 41 

NOUN 40 

ENTR 

400000 


ENTR 

400100 


ENTR 

VERB 34 


ENTR 

VERB 21 

NOUN 10 

ENTR 

00012 


ENTR 

00001 


ENTR 

Verify RR CDU Fall comes ON in approximately 10 seconds. 
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6*3.17.4.3 On K-148 enter the following: 


Press ERR RST 


VERB 36 


ENTR 

VERB 41 

NOUN 40 

ENTR 

+03375 


ENTR 

+00000 


ENTR 

VERB 34 


ENTR 

VERB 21 

NOUN 10 

ENTR 

00012 


ENTR 

00001 


ENTR 


Verify RR CDU Fail cornea ON in approximately 10 seconds. 
6.3.17.4.4 On K-148 enter the following: 


Press ERR RST 
VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
+00000 ENTR 

+03375 l ENTR 

VERB 34 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 * ENTR 


Verify RR CDU Fail comes ON in approximately 10 seconds. 


6.3.17.4.5 On K-148 enter the following: 


Press ERR RST 
VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
+00000 ENTR 

+00000 ENTR 

VERB 34 ENTR 



Addition!.: 
Addition 2: 
Addition 3: 
Addition 4: 
6.3.7.25 
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ADDENDUM IV 

LM-4 and Subsequent Spacecraft Measurement Deletions 


Delete last sentence of Paragraph 6.3.4.2. 

Delete last two sentences of Paragraph 6.3.4.3. 

Delete Paragraphs 6.3.7.23 and 6.3.7.24. 

Change Paragraph 6.3.7.25 to read as follows; 

On K-148, enter the following: 

VERB 36 ENTR 

VERB 41 NOUN 20 ENTR 
>00000 ENTR 

>00000 ENTR 

>00000 ENTR 


100 









1 . 


1.1 


1.2 


2 . 


INTRODUCTION 


The individual Spacecraft (SC) installed Guidance and Navigation 
(G&N) System to be checked out per the process specification 
shall consist of One of each of the following major assemblies. 

Refer to drawing 6015000 for specific system dash numbers effectivities. 
Assembly Name Part Number 


1 - Apollo Guidance Computer Group 

1 - Inertial Meas. Unit & Pulse Torque Assembly 

1 - Coupling Data Unit 

1 - Power and Servo Assembly 

1 - Computer Control A Reticle Dimmer Assembly 

1 - G&N Interconnect Harness Assembly (LEM) 

1 - Signal Conditioner Assembly 
1 - Navigation Base Assembly (LEM) 

1 - Alignment Optical Telescope (LEM) 


6003001-XXX 
6007001- XXX 
2007222- XXX 
6007200- XXX 
6014512- XXX 
6014515- XXX 

6899950- XXX 

6011000-xxx 


The G&N System herein shall be identified as Part #6015000. The 
computer contains the AURORA program test ropes in the core rope 
memory. 


SCOPE 


2.1 


3. 


3.1 


This specification outlines the checkout requirements for GUI 
System Installed in a LEM VEHICLE, Addendum to this specification 
will cover any special checkout requirements associated with 
individual vehicles and G&N Systems. 

APPLICABLE DOCUMENTS 


Document Number 
LIS-540-10001 

LID-340-10000 

Date 

02 Aug 65 
30 July 65 

LID-340-10010 
LID-280-10004 

LID-390-10001 

30 July 65 
30 July 65 
30 July 65 

UD-540-100Q1 

4 June 65 

LIS-510-10001 

30 July 65 

us-520-10001 

LIS-350-10002 

27 July 65 
29 July 65 

us- 370-10007 

29 July 65 

US-370-10003 

Us- 370-10004 

US-390-10002 

2 Aug 65 

29 July 65 
02 Aug 65 

LID-410-10002 

UD-410-10003 



Subject 

IZM-PGNS Functional Interface 
ICD-PGNS (LGC-CDU-PSA and 
Sig. Cond.) Instl. 

ICD-LEM DSKY Installation 
ICD-IMU-AOT-NVB-PTA Installation 
ICD-LEM Wiring Electrical 
Interface for PGNS 
ICD-IEM-PGNS Functional Interface 
Flow Diagram 

Thermodynamic Requirements of 

Guidance A Navigation Equipment - 
GAEC 

LEM Design Environment 
LEM-PGNS Lateral and Forward 
Velocitv Interface 
LEM PGNS 800 CPS Power 
Electrical Interface 
LEM-PGNS Measurement Interface 
LEM-LGC Electrical Interface 
Guidance and Navigation Prism 
Power Requirements and 
Characteristics 
ICTC System Interface 
PSA Adapter Module Interface 


J 



4. Material and Equipment 

4.1 *Bie following test equipment shall he used to perform the require 

ment8 of this specification. If protection to personnel and 
equipment is not decreased, items, except government furnished 


parts, 

equivalent to those listed may be used. 


ITEM 

DESCRIPTION 

MODEL NO. 

1 

Vater Conditioner and Transfer Unit 

430-5030 

2 

Vehicle Ground Power Supply 

410-82140-1 

3 

Data Acquisition System 

410-9700 

4 

ACE - S/C Ground Station 

410-11990-1 

5 

Carry-On Cable Set 

410-11170 

6 

10 Volt Power Supply PCMTEA 

410-72021 

7 

Carry On PCM System 

410-92210-3 

8 

Digital Signal Conditioner and Multiplex 
Unit C-0 

410-92211 

9 

Analog Signal Conditioner and Sample 

Unit C-0 

410-92212 

10 

General Signal Conditioner and Switch 
Matrix Unit C-0 


11 

Data Interleaver System, Miniaturized 

410-92232 

12 

Service Equipment Adapter ACE 

410-92240 

13 

Digital CMB System Service Equipment 

410-92241 

14 

ACE - S/C Support Platform 

420-73100 

15 

Junction Box - k units 

410-12731 

16 

Intercom Cable Set 

410-0110 

17 

Intercom Patch Panel 

410-09450 

18 

Intercom Rack Mounted 

410-09470-1 

19 

Intercom Rack Mounted 

410-09470-3 

20 

Intercom Power Supply 

410-09472 

21 

Intercom Test Cord 

410-09480 

22 

GAEC Test Facility Cable Set 

410-11090-1! 

23 

ACE - S/C GSE DC Power Supply 

410-11270 

2k 

D/S Signal Conditioner Unit 

419-92484 

25 

PSA Adapter 

410-31080 

26 

Portable Temperature Controller 

410-31058 

27 

Breakout Box 

410-1210-1 

26 

Electronic Counter 

HP-5245L 

29 

Plug In Preset Unit 

HP-5264a 

30 

5 Place Sine-Cosine Tables, Frlden 
Calculator 


31 

Dlaptometer 
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5. 

5.1 

5.1.1 

5.1.1.1 

5 . 1.2 

5 . 1 . 2.1 


5.1.2.2 

5 * 1 . 2 .| 
5-1.2.5 

5.1.2.5 


GENERAL REQUIREMENTS 
Safety Requirements 
Operator Safety 

Normal safety precautions shall be observed through the GIN poet* 
installation checkout. 

Equipment Safety 

To preserve the operational life of the components of the GIN hardware 
under test, settings and adjustments shall be performed only when 
specified in the test procedure. Care shall be exercised in the 
accomplishment of all settings and adjustments to avoid excessive wear 
or damage to the equipment. All precautionary measures stated 
throughout the test procedures shall be strictly adhered to. 

Prior to the electrical connection of the GIN System to the 
spacecraft harness, a complete verification of apaceor Aft paver, 
including both voltage polarity as veil as magnitude, shall be 
completed to preclude damage to the GW due to incorrect power application. 

The connection between the Portable Temperature Controller (PTC) 
and 5&J1 shall be maintained unless otherwise specified. 

The temperature of the inertial components shall be maintained 
between the following limits. If these limits are exceeded, the 
inertial components shall be recalibrated. 

a. IRIG: 120 Deg F and 150 Deg P. 

b. PIP; 115 Deg P and 1^5 Deg P 

All personnel concerned shall thoroughly understand the Operational 
Requirements in Section 6.2 to preclude any damage to the G&N System. 



5*2 Standard ftivironmectal * Conditions 

5*2.1 The GAN System shall be tested under Class 100, 000 conditions as 

specified in Federal Standard No. 290 while installed and operating 
in the LEM, except as noted below. 

5.2.1.1 For periods of GAN testing with the AOT uncovered, the environment 
shall meet at least the Class 100,000 specification for particle 
size and count. (No more than 100,000 particles 0.5 micron or 
larger per cubic foot with no more than 700 particles 5.0 microns 
or larger per cubic foot.) 

5.2.1.2 With the optical heads covered and the eyepieces installed or 
covered on the AOT, the ambient environment shall meet the 
following cordltlons for particle size and count. Nc more than 
200,000 particles 0.5 micron or larger per cubic foot with no 
more than lUOO particles 5.0 microns or larger per cubic foot. 

5*2.2 Coolant Requirements 

5.2.2.1 When electrical power is applied to the GAN System, the IMU shall 
be provided with water-glycol coolant at a temperature of 40±3 Deg 
F and a flow rate of 33*5 pounds per hour. 

5.2.2.2 The PSA, CDU, and PTA cold plates shall be provided with coolant 
as per ICD LIS-510-10001. 

5*3 Test Equipment Tolerances 

5*3*1 Appendix 1 to this specification lists tolerances for those 

signals called out on the L£M Baseline measurements list. The 
tolerances provided are those to which the system is tested in 

the GAN LAB. 

There are two categories of signals provided to ACE by 
the GAN System. 

a. Signal conditioner output signals 

b. PSAAM output signals. 

Six point calibration data is provided for all signal conditioner 
and PSAM outputs. Since the calibration data can be referenced, 
mo additional error source is attributed to the signal conditioner 
or the PSAAM. 


5*3*2 In the event of a conflict between requirements, the following 

order of precedence shall apply. The contractor shall also 
notify AC Electronics Site Manager, of the conflict.. 

a. The contract 

b. This specification 

c. Documents referenced in this specification 


L_- 








Test Sequence 


Die test sequence shall normally follow the flow gram In figure 1. 

Any test subsequent to Temperature Control Verification 
Section 6.3,4 may be conducted providing the General Turn On 
Procedure 6.2.4 is followed. 

Die generation of a noise alarm indication, as evidenced by one 
or more Noise Peak Event lamps becoming lighted shall be cause for 
immediate determination of effects on the G&N system test in progress. 

In the event of detrimental effects on the system test a 
troubleshooting routine shall be entered to determine the cause 
of the alarm. Testing shall continue only after demonstrating that 
the cause of the noise alarm has been located and that remedial 
action has been or will be taken, or that the transient or noise 
causing the alarm has no detrimental effect on the G&N System or 
test in progress. 

Failure of the G&N System to pass any examination or test specified 
herein shall tentatively classify the G&N System as non-conforming. 
Normal test sequence may be continued upon determination of the 
cause of the non conformance or at the discretion of the G&N contractor 
test team if it is determined that such action is not detrimental 
to the G&N System or other interfacing subsystems. All non conformances 
shall be investigated and cleared by waivers (F.N.N.), correction 
of specification, or hardware replacement and retest. Die suspected 
malfunctioned hardware shall be removed and returned to the 
laboratory vwhere the malfunction shall be verified. Only after 
malfunction verification shall a flight certified replaceable element 
be installed in the G&N System. 

It is assumed that the Test Conductor has a working knowledge of 
the test equipment used; therefore, this procedure contains 
only the steps pertaining directly to the G&N components. If any 
questions arise concerning the test equipment, the Test Conductor 
should refer to the respective operational manuals. 

Spacecraft systems other than the GUV System may be operating on 
a noninterfering basis while individual system checkout of the 
G&N is being conducted. 

All data concerning the checkout and operation of the G&N System 
as monitored via ACE, shall be recorded on the data sheets 
associated with their corresponding test. Out of tolerance 
readings shall be recorded and flagged by appropriate signals. 



Paragraph No. 

6.3.1 

6.3.2 

6.3.3 

6.3.4 

6.3.5 

6.3.6 

6.3.7 

6.3.8 

6.3.9 

6.3.10 

6.3.11 

6.3.12 

6.3.13 

6.3.14 

6.3.15 

6.3.16 


Test Title 

Standby Power In Test 
Alarms and Interrupts Test 
IMU Operate Power On Test 
Temperature Control Verification 
PGNCS Power Supply Test 
IMU Operational Test 
PGNCS Operational Test 
IRIG Scale Factor Test 
IMU Performance Test 
LGC Voltage Margin Test 
LGC Clock Frequency Test 
Gimbal Friction Test 
Stabilization Loop Response Test 
Gyrocompassing Test 
G and N Fine Alignment Test 
ACT Functional Performance Test 


TEST SEQUENCE 

Figure la 


6 . 

6.1 

6 . 1.1 


6.1.2 

6.2 

6.2.1 

6.2.2 
6.2.2.1 

6.2.2.2 

6.2.2.3 

6.2.2.It 

6.2.2.5 

6.2.2.6 


DETAILED REQUIREMENTS 
Initial Test Conditions 

The IMU shall be supplied with heater power on a continuous 
basis. The Portable Temperature Controller (Model No. 410-31058) 
shall be connected at all times although heater power may be 
supplied from the +28VDC IMU STANDBY buss and monitored through 

ACE. 

The IMU shall newer be without heater power longer than 15 minutes. 
Operational Requirements 

Emergency Shutdown Procedure 
CAUTION 

In the event of any malfunction which might damage the GAN System 
before the normal shutdown procedure in 6.2.2 can be performed, 
power shall be removed from the GAN System as soon as possible. 

If at all possible, without creating any delay, IMU Operate power 
should be removed first. 

Normal Shutdown Procedure 

The normal shutdown of a Gin System shall include parking the 
gimbals prior to removing IMU Operate Power. This is accomplished 
in the following procedure. 

On K-148 enter the following sequence: 

VERB 4l NOUN 20 EtfTR 
400000 ENTR 
400000 ENTR 
409000 ENTR 

On the CRT, page 16, line 20, verify the following platform 
angles are displayed: 

IG is between 358 and 002 
MG is between 068 and 092 
OG is between 358 and 002 
Verify Gimbal Lock Lamp is lit. 

Pull out 428 VDC IMU OPERATE circuit breaker (4C1124) on LEM 
Cabin Panel XI to remove DAJ OPERATE power. 

Pull out 428VDC IMU STANDBY circuit breaker (4CBl6l) on LEM 
Cabin Panel XI to remove IMU STANDBY power. 

Pull out 428 VDC LGC OPERATE circuit breaker (4CB122) on LEM 
Cabin Panel XI to remove LGC OPERATE power. 



6.2.3 

6 . 2 .3.1 

6.2.3.2 


6.2.4 


6.2.4 .1 


6.2.4.2 


6.2.4.3 


6 . 2 . 4.4 


6.2.4.5 


6.2.4.6 


6.2.4.7 


6.2.4.8 


6.2.4.9 


Initial Turn-On Procedure 

Proper coolant flow shall be verified prior to application of 
any power to the GUV System. 

The initial power turn-on sequence shall be in the order specified 
in the test procedures ( 6 . 3 ) observing all cautions and delays 
as specified. 

General Turn-On Procedure 

This step shall be effective only after having completed the 
initial turn-on procedures.* t . * . 

Proper coolant flow shall be verified. 

Depress +20VBC LGC OPERATE circuit breaker (4CB122) on UM Cabin 
Panel 11 to supply LGC Operate power. 

Depress STBY pushbutton on DSKY for 3 seconds and verify STBT 
light on DsX.Y is off. 

Depress +20VDC DU STANDBY circuit breaker (4CBl6l) on LBV 
Cabin Panel 11 to supply IMU STAHDBY power. 

On K-148 enter the following sequence: 

ERROR RESET 

VERB 36 ENTR (fresh start) 

VERB 57 ENTR 

00015 ENTR (clear erasable memory) 

VERB 21 NOUN 27 ENTR 

77777 ENTR (LGC Self Check) ' 

On the CRT, page 15 line 12, verify that the 3*2KC 28V Supply 
indicates between 28.04 and 29.16VRMS (GG 1331). 

On the CRT, page 20, verify that R1 does not display 01102 or 
41102 (indicating a malfunction). 

After 5 minutes, stop LGC Self Check by entering the following 
in K-148: 

VERB 21 NOUN 27 ENTR 
0 ENTR 



6.2.4.10 


CAUTION : LGC OPERATE AND IMU STANDBY power Bust have been 
applied a minimum of two hours before energizing the IMU 
OPERATE circuit breaker in step 6.2.4.16 unless all of the 
following conditions are set: 

IF: 1. The GUV System has previously been in Standby Mode 

at least two hours and subsequently been in Operate 
Mode, AND 

2. The gimbals were placed in a perked position prior to 
shutdown, AND 

3. The shutdown period did not exceed 5 days, AND 

4. The Spacecraft or IMU have not been moved in any way 
during the shutdown period. 

THEN: The two-hour standby Mode operation requirement is 

reduced to 90 seconds. 

6.2.4.11 The GUV System is defined as being in Standby Mode when LGC 
Operate and IMU Standby power is applied and IMU Operate power 
is off. The Inertial components shall have suspension power 
in Standby Mode. 

6.2.4.12 The GUI System is defined as being in Operate Mode when IOC 
OPERATE, IMU STANDBY and IMU Operate Power is applied to the 
system. 

6.2.4.13 Set up analog recorder 4A1A3 to monitor the following signals: 

Switch Signal . 

... Channel Fos. No. Signal Name 

a. 1 3 GG 2137 MG Servo Error Total 

b. 2 1 GG 2106 IG Servo Error Total 

c. 3 2 GG 2166 OG Servo Error Total 

d. 4 1 GG 2112 IG IX Resolver Sine 

e. 5 2 GG 2172 OG IX Resolver Sine 

f. 6 3 GG 2142 MG IX Resolver Sine 

g. 7 1 GG 1201 IMU 2SV 1 i 800 CPS 

h. 8 Spare 

6.2.4.14 Start the analog recorder 4A1A3 to a chart speed of 5 mm/sec. 
Start event recorder 4A2A2 to a chart speed of .10 on/sec. 
(10/100 sm/sec.). 

6.2.4.15 On CRT, page 15, line 1, monitor +120 VDC PIPA SUPPLY (GG1040) 
and on page 16, line 20 monitor platform angles. 

6.2.4.16 Press in +28VDC IMU OPERATE circuit breaker (4CB124) on LSI 
Cabin Panel 11. 
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6.3.1A.5 

6.3.1.5 

6.3.1.5.1 

6.3.1.5.2 

6.3.1.5.3 

6.3*1.5«^ 

6.3.1.5.5 

6 . 3 . 1.6 
6 . 3 * 1 . 6.1 
6 . 3 . 1 . 6 . 1 . 

6 . 3 . 1 . 6 . 1 .; 


On CRT, page 15 line 23, the +4 VDC IOC SUPPLY (GG 1030) shall 
indicate between 3.85 and 4.15 VDC. Record this value. 

IMU Standby Power Turn On 

Turn on Event Recorder 4A2A2 to a speed of .10 mn/sec. (10/100 nm/sec). 

Press in +28VDC IMU STANDBY circuit breaker (4CBl6l) on U34 Cabin 
Panel XI. Record time. 

Verify on channel 11 of 4A2A2 that +28 VDC IMU STANDBY power 
discrete (GG 1513) is on. On CRT, page 15 line 7, +28V IMU 
STANDBY Buss (GG 1510) shall indicate between *4.J and 33«5% 

On CRT, page 15 line 12, the 28V 3200 CPS SUPPLY (GO 1331) shall 
indicate between 26.04 and 29.16 VRMS. Record this value. 

The PIPA TEMP displayed on CRT, page 16, line 9> shall be 
monitored periodically for one hour to ensure that the PIPA 
Temperature Control circuitry is operating to maintain a temperature 
of 130 ±5.0 DEG P. (GG 2300) Two hours after performing step 
6 . 3 .1.5.2 record PIPA TEMP, CRT page 16 line 9 . 

USC Operational Tests 

DSKY Check 

Initiate the DSKY check by entering in the DSKY: 

VERB 57 ENTR 0015 ENTR (clear eraseable memory) 

VERB 21 NOUN 27 ENTR 
00011 ENTR 

All the electroluminescent elements (PROG, VERB, NOUN and Row 1, 

Row 2, Row 3 ) shall display the decimal number nine (9X Including 
the 9's, the following shall be displayed for approximately 
5 seconds. 

a. 

b. 

c. 

d. 

e. 

f. 
g* 
h. 

1 . 

J. 

k. 

l . 
m. 

o. 

P. 

q. 

r. 


9's 
8's 
7's 
6's 
5*s 
Vs 
i's 
2's 
1 *8 
o*s 

Minus signs in Row 1, 

ROW 2, ROW 3 
VERB-NOUN Flashing 
COMP ACTY 

Plus signs in ROW 1 "V on concurrently for 5 seconds 
VERB-NOUN Flashing 
COMP ACTY J 

COMP ACTY - On for 5 seconds then DSKY blanks. 


"On concurrently for 5 seconds 
J 



6 .2.it.17 


6.2.4.18 


6 .2.it.19 


6 .2.it.20 


6 .2.it.21 


6.2.4.22 


6.2.4.23 


6.2.5 
6 .2.5.1 


Verify on analog recorder 4A1A3 that the oscillations of the 
resolver sine signals (GG 2112, GG 2172 and GG2142) are not 
sustained and that the signals null out within 10 seconds. If 
this condition la not attained, remove IMU 0FHIAT1 power lamed lately. 

On the CRT, page 15, line 1, verify absence of +120 VDC PIPA 
SUPPLY voltage for 90 ±10 seconds after step 6.2.4.16 is initiated. 
Verify that this voltage is between 114 and 126 after 100 
seconds from step 6.2.4.l6. 

Verify absence of ICC WARNING, ISS WARNING, and PGNCS CAUTION 
lights in the LEM cabin. 

On the CRT, page 16, line 20, verify all platform angles indicate 
between 358 and 002. 

On K-148 enter the following sequence: 

VERB 4l NOUN 20 ENTR 
*00000 E!JTR 
*00000 ENTR 
*00000 ENTR 

On the CRT, page 15, scon the power supply voltages to verify 
their normal operation. 

After all the tests of 6.3 in Table I have been completed, the 
General Turn-On Procedure (6.2.4) and IMU Operational Test (6.3*6) 
shall be completed before re-running any test. Other wise, the 
testing sequence shall continue in accordance with Table I. 

Interruption of Power 

After the system has been operating with IMU Operate power on, 
end a power interruption occurs for a duration not exceeding 15 
minutes, a minimum of 90 seconds operation in Standby Mode is 
required before resuming IMU Operate power. If the power in¬ 
terruption was longer than 15 minutes, the GIN System shall be 
run in Standby Mode for a time interval at least equal to the 
duration power was off before resuming IMU Operate power. 

However, this period need not exceed two hours before application 
of IMU Operate power. 



6.3.1.3 


The following switches and/or circuit breakers shall be closed to 
energize the indicated busses. 


LOCATION 

NOMENCLATURE 

IDENTIFICATION 

Panel 14 

BAT 5 NORMAL FEED 

4S10 

Panel 14 

BAT 6 NORMAL FEED 

4S11 

Panel 16 

X LUNAR BUS TIE 

4CB5 

Panel 16 

BAT 1-4-6 FEED TIB 

4CB17 

Panel l6 

BAT 2-3-5 FEED TIE 

4CB25 

Panel l6 

ASC BCA 

4CB14 

Panel 16 

ABC BCA ooirr. 

5CB7 

Panel 16 

DC BUS VOLT 

4CB21 

Panel 16 

DISP. 

4CB16 

Panel 11 

X LUNAR BUS TIE 

4CB4 

Panel 11 

BAT 1-4-6 FEED TIB 

4CBl8 

Panel 11 

BAT 2-3-5 FEED TIE 

4CB26 

rtrnel 11 , 

ASC ECA 

4CB15 

Panel 11 

ASC BCA coirr. 

4cb6 

Panel 11 

DC BUS VOLT 

4CB22 

Panel 16 

INV. BO 2 

4CB13 

Panel 14 

AC IVR to INV 2 Position 

4si4 

Panel 11 

AC BUSS FEED TIE 

4CB24 

Panel 11 

AC BUS VOLT 

4CB27 


6*3.1.^ Computer Power Turn On 

6.3.1.4.1 Press in +28VDC IOC OPERATE circuit breaker (4CB122) on LEM 
Cabin Panel XI. 

6.3.1.4.2 Depress 3TBY pushbutton on DSKY for three seconds and verify 
STBY light on DSKY is OFF. 

6.3.1.4.3 ‘ On CRT, page 15 line 19, +28V IOC Operate Bus (GG1520) shall 

indicate between 26.8. Ignore computer alarm indications. 
Using DSKY, enter VERB 36 , then press RSET. All computer 
alarms shall clear. 

6.3.1.4.4 On CRT, page 15 line 21, the +14VDC IOC SUPPLY (GG 1020) shall 
indicate between 13*8 and 34.2 VDC. Record this value. 


\ 


6.2.6 

6.2.7 

6 . 2.8 

6.3 
6.3.1 
6 .3.1*1 

6.3.1.2 


IMU Operate power shall never be applied without the presence of 
LGC Operate and IMU Standby Power. 

The G&H System log book shall include the giabal positions at 
time of power shutdown. If omitted, it shall be assumed that the 
gimbals were not parked prior to shutdown. The logbook shall 
also state if any movement of the IMU or Spacecraft has taken place 
after shutdown. The times of application and removal of any 
buss power to the G&H System shall be recorded. 

A warmup period of at least one hour in Operate mode is required 
prior to performing any test in which gyro or accelerometer 
parameters are measured, and at least 15 minutes prior to any' 
test in which precision amplitude and frequency power supply 
checks are made. 

Test Procedures 

Standby Power On Tests 

The Portable Temperature Controller, Model Mo. 400-31058 shall 
be supplying inertial component heater power to the GAN System 
through connector 56 JI (P230). If alarm or fall indications are 
present on the PTC, they shall be cleared by depressing the 
SYSTEM RESET pushbutton an the PTC. 

Verify that spacecraft power checks, including both polarity as 
well as magnitude on the spacecraft power connectors, have been 
accomplished. 



6 .3*1.6.1.3 The DSKY pushbuttons shall be checked by entering: 

VERB 25 NOUN 01 ENTR 
01740 ENTR 
+00123 ENTR 
-00456 ENTR 

-00789 DO NOT press ENTR 

The DSKY shall display +00123 in Row 1, -00456 in Row 2, and 
-00789 in Row 3 . Press CIA pushbutton twice on DSKY. Observe , 
that Row 1, Row 2, and Row 3 are blank. 

6 .3.1. 6 .2 Lamp Test 

6 .3.1.6.2.1 Initiate the Lamp Test by entering in the DSKY: 

VERB 35 ENTS 


6.3.1.6.2.2 


6.3.1.6.3 


The following DSKY displays shall illuminate for 5 seconds 


a. UP LINK ACTY ^ 

b. NO ATT 

c. STBY 

d. KEY REL 

e. TEMP 

f. OIMBAL LOCK 

g. PROG V 

h. RESTART 

i. TRACKER 

J. OPR ERROR Plashing 

k. VERB-NOUN Flashing 

l. Plus 88888 in Row 1, 
Row 2, and Row 3 

Uplink Check 


On .concurrently for 5 seconds 


6 . 3 .1.6.3 .1 


On K-START 148; set LOAD/lNHIBIT switch to LOAD, set TAFE/KEY 
switch to KEY, then enter the following: 


ERROR RESET 

VERB 25 NOUN 01 ENTR 

02400 ENTR 

+01234 ENTR 

-56789 ENTR 

+00000 ENTR 


6 . 3 .1.6.3.2 Verify the following is displayed on the DSKY. 

VERB 23 NOUN 01 
R1 + 01234 
R2 - 56789 
R3 ♦ 00000 

6. 3 .1.6.4 Downlink Check 

6 .3.1.6.4.1 On CRT, page 20, verify the following is displayed: 

VERB 23 NOUN 01 
R1 + 01234 
R2 - 56789 
R3 ♦ 00000 



6.3.1.6.5 
6.3*1.6.5*1 


6.3.1.6.5.2 


6.3.1.6.5.3 

6.3.1.6.6 
6.3.1.6.6.1 

6.3.1.6.6.2 

6 . 3 . 1 . 6 . 6.3 

6.3*1.6.6.4 

6 . 3 . 1 . 6 . 6.5 

6.3.1.6.6.6 


LGC Self-Check 

On K-148 enter the following sequence to initiate the LGC Self- 
Check: . 

VERB 21 II0U1I 01 ENTR 

1365 ENTR 

00000 ENTR (ER COUNT) 

NOUN 15 ENTR 

ENTR 

00000 ENTR (S COUNT) * 

00000 ENTR (S COUNT +1) 

00000 ENTR (S COUNT +2) 

VERB 21 NOUN 27 ENTR 

77777 ENTR 

VERB 15 NOUN 01 ENTR 

1366 ENTR 

On the CRT, page 20, verify that R1 does not display 01102 or 
43102. If a naifunction occurs, the following ia displayed: 

R1 01102 or 41102 

R2 XXXXX c(3 FAIL) program address +1 of point of failure 
R3 XXXXX number of fails 

When R3 * 00002, stop the IOC Self Check by entering in K-1U8 
the following: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 


LGC Standby Check 

On K-148 enter the following sequence: 

VERB 21 NOUN 10 ENTR 
00013 ENTR 
02000 ENTR 

On DSKY depress STBY pushbutton for approximately 3 seconds. 

Verify STBY status indicator lamp is ON. 

On the CRT, page 15, line 12, verify the 3.2KC 28V Supply 
(GT 1331) i« between 28.04 and 29.16V RMS. 

On DSKY depress STBY pushbutton for approximately 3 seconds to 
return to LGC OPERATE mode. 

Verify STBY status indicator lamp is OFF. 



6.3*2 Alarms and Interrupts Test 

6.3.2.1 Parity Fail Test 

6.3.2.1.1 On K-148 enter the following sequence 
VERB 21 NOUN 02 ENTR 

01600 ENTR 
33777 ENTR 

6.3.2.1.2 On CRT, page 20, verify R1 * 33777 and R3 * 01600 

6.3.2.1.3 On K-148 enter the following sequence 
VERB 25 NOUN 26 ENTR 

04000 ENTR 
01600 ENTR 
00003 ENTR 
VERB 30 ENTR 

6.3.2.1.4 Verify RESTART, and FGNCS CAUTION lamps are ON. 

6.3.2.1.5 On K-1U8 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All 
alarms shall clear. 

6.3.2.2 Rupt Lock-Interrupt Too Long 

6.3.2.2.1 On K-148 enter the following sequence 
VERB 21 NOUN 01 ENTR 

01600 ENTR 
30001 ENTR 

01600 ENTR _ 

VERB 25 NOUN 26 ENTR 
00001 ENTR 
01600 ENTR 
00003 ENTR 
VERB 31 ENTR 

6.3.2.2.2 Verify RESTART, and FGNCS CAUTION lamps are ON. 

6.3.2.2.3 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All 
alarms shall dear. 

6.3.2.3 TC Trap Test 

6.3.2.3.1 On K-148 enter the following sequence 
• VERB 21 NOUN 01 ENTR 

01500 ENTR 
01600 ENTR 

VERB 25 NOUN 26 ENTR 
04000 ENTR 
01600 ENTR 
00003 ENTR 
VERB 30 ENTR 

6.3.2.3.2 Verify RESTART, and FGNCS CAUTION lamps are ON. 

6.3.2.3.3 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All 
alarms shall clear. 


J 



6.3*2.4 
6.3*2.4.1 


6.3*2.4.2 

6.3.2.4.3 

6.3.3 

6.3*3.1 
6.3.3.1.1 


6.3.3.1.2 
6.3»3.1.3 
6.3*3.1.4 
6.3*3*1*5 


Wightvat chous Test 

On K-146 enter the following sequence 

VERB 24 WOUW 01 EWTR 

01600 EWTR 

30001 EWTR 

01600 EWTR 

VERB 25 NOUN 26 ENTR 

03400 ENTR 

01600 EWTR 

00003 EFTTR 

VERB 30 ENTR 

Verify RESTART, and FQ1CS CAUTION lamps are 01. ' 

On K-148 enter VERB 36 EWTR. Press ERROR RESET pushbutton. All 
alarms shall clear. 

IMU OPERATE POWER ON TESTS 
CAUTION 

Prior to application of IMU OPERATE power in step 6.3.3.1.4, 

1GC OPERATE and IMU STANDBY power must have been applied to the 
GUV System continuously for a minimum of two hours. The only 
exception is when the requirements of step 6.2.4.8 are met and this 
does not apply for the initial application of IMU OPERATE power. 

Verification of Power Turn-On 

Set up analog recorder 4A1A3 to monitor the following signals! 



CHANNEL 

SWITCH 

FOS. 

SIGNAL 

NO. 

SIGNAL NAME 

a. 

1 

3 

GG2136 • 

MG Servo Error Total 

b. 

2 

1 

GG2106 

IG Servo Error Total 

c. 

3 

2 

GG2166 

OG Servo Error Total 

d. 

4 

1 

GG2112 

IG IX Resolver Sine 

e. 

5 

2 

GG2172 

OG IX Resolver Sine 

f. 

6 

3 

GG2142 

MG IX Resolver Sine 

g* 

7 

1 

GG1201 

IMU 28V 1% 800 cps 

h. 

8 


SPARE 



Start analog recorder 4A1A3 to a chart speed of 5 mm/sec. Start 
event recorder 4A3A5 to a chart speed of .10 mn/sec. (10/100 mm/sec.) 

On CRT, page 15, line 1, monitor +120 VDC PIPA SUPPLY (GG1040) 
and on page 16, line 20, monitor platform angles. 

Press in +28 VDC DfJ OPERATE circuit breaker (4CB124) on LEM 
Cabin Panel XI. Record time. 

Verify on analog recorder 4A1A3 that the oscillations of the 
resolver sine signals (GG2112, GG2172, and GG2142) are not sustained 
and that the signals null out within 15 seconds. If they don't, 
remove IMU OPERATE power as soon as possible. 


1 


6 . 3 . 3 « 1*6 


6.3.3.1.7 


6.3-3.1.8 


6.3*3.1.10 


6.3.4 


6.3.4.1 

6 . 3 . 4.2 

6.3A.3 


6.3.4.4 


6.3A.5 


On the CRT, page 15, line 1, verify absence of +120 VDC PIPA 
SUPPLY voltage for 90 ±10 seconds after step 6.3.3.1.4 is 
initiated. Verify that this voltage is between 114 and 126 after 
100 seconds from step 6.3*3*1*4. 

On event recorder verify the following: 

Channel 15 IOC WARNING is OFF (GG9001) (4A3A5 CH17) 

Channel l6 ISS WARNING is OFF (GG9002) (4A3A5 CHl8) 

Channel 17 PGNCS CAUTION is OFF (GG9003) (4A3A5 CH19) 

On CRT, page 16, line 20, verify all platform angles indicate 
between 35$ and 002. 

On K-148 enter the following sequence: 

VERB 4l NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

Temperature Control Verification. 

When 15 minutes have elapsed from the time of IMU OPERATE power 
turn-on record PIP TH<P S (GG2300); CRT Rage 16, line 9. 

When 30 minutes have elapsed from the time of IMU OPERATE power 
turn-on record IRIG TEMP (GG2301); CRT Plage 16, line 8. 

When 2 hours have elapsed from the time of IMU OPERATE power 
turn-on record PIPA TEMP; CRT Page 16, line 9 and IRIG TEMP; 

CRT fttge 16, line 8. The PIPA Temp shall be 130.5 (±1.5) # F. 

The IRIG TEMP shall be 135 (±2.5 # )F. 

The PIPA TEMP recorded in step 6.3.4.3 shall be within 0.5*F of 
temperature recorded in steps 6.3*1*5.5 and 6.3*4.1. 

The IRIG TEMP record in step 6.3.4.3 shall be within 0.5*F of 
the temperature recorded in step 6.3*4.2. 


J 



6.3.5 
6.3.5.1 

6.3*5*2 

6.3.5.3 
6.3.5.* 
6.3*5*5 

6.3.5.6 

6.3*5*7 

6.3.5.8 
6.3*5*9 

6.3.5.10 

6.3.5.11 


FGNCS Power Supply Tests 

From the CRT, confirm power supply voltages (or temperatures ) are 
as specified and record values observed. 

The PIPA Calibration Module Temperature (GG6020) shall be between 
+45 and +90 DEG F. 

The PSA Temperature (GG6021) shall be between +60 and +110 DBG F. 

The LGC Temperature (GG*300) shall be between +*5 end +130 DBG. F. 

The +28 VDC IMU OPERATE BUSS (GG1500) shall be between 2*.5 end 

33.5 VDC. 

The +28 VDC IMU STANDBY BUSS (GG1510) shall be between 2*.5 and 

33.5 VDC. 

The +28 VDC LGC OPERATE BUSS (GG1520) shall be between 2*.5 end 

33.5 VDC. 

The +120 VDC PIPA Supply (GGIOUO) shall be between 11* and 126 VDC. 

The -28VDC Supply (GG1100) shall be between -21.5 end -33*5 VDC. 

The +4VDC CDU Supply (GG1070) shall be between 3*8 and 4.2 VDC. 

The IMU 28V 800 CPS 1 pet Supply (GG1201) shall be between 27.* 
and 28.6 VRMS. 


6.3.5.12 

6.3.5.13 

6.3.&.1* 

6.3.5.15 

6.3.5.16 

6.3.5.17 


The IMU 28V 800 CPS 5 pet 90 PH Supply(GG1202) shall he between 

26.6 and 29.* VRMS. 

The IMU 28V 800 CPS 5 pet 0 PH Supply (GG1203) shall be between 
25.9 end 30.1 VRMS. 

The 3.2 KC 28V Supply (GG1331) shall be between 26.04 and 29.16 VRMS. 
The 2.5 VDC T/M Bias (GG1110) shall be between 2.37 end 2.63 VDC. 

The +1* VDC LGC Supply (GG1020) shall be between 13*8 and 1*.2 VDC. 
The +4VDC LGC Supply (GG1030) shall be between 3*85 end *.15 VDC. 





6.3.6 


6.3.6.1 


6 . 3 . 6.2 


6.3.6.3 


6.3.6.* 

6.3-6.5 

6.3.6.6 


6.3*6.7 


6.3.7 

6.3.7.1 


6.3-7.2 
6.3.7.2.1 


6.3.7.2.2 


6.3.7.2.3 


IMU OPERATIONAL TEST 

In K-l*8 enter the following sequence: 
VERB 57 ElfTR 
OOOO* ENTR 


Vait 200 seconds, then verify on the CFT, page 16 lines 1,2, and 3 
that the X, Y and Z PIPA SG Output signals all indicate ±2.5 Volts 
hut not 0. 

Approximately 12 minutes after performing step 6.3*6.1, VERB 06 
NOUN 66 shall flash. 


From the CRT, page 20 lines 3~*> read and record R1 and R2 (local 
gravity whole fluid fractional respectively). The value recorded 
shall he between 975*0 and 965*9 cm/sec 2 . 


On K-l*8 enter the following sequence 
VERB 33 ENTR 

VERB 06 NOUN 66 shall flash. 


From the CRT, page 20 lines *, read and record the horizontal 
fractional component of earth rate acting on the X, Y, and Z TRIG'S 
as displayed in R2. The value recorded shall he between .65750 
and .85750. - 

Terminate the test by entering in K-l*8 the following: 

VERB 36 ENTR 
VERB *1 NOUN 20 ENTR 
400000 ENTR 
400000 ENTR 
400000 ENTR 


FGNCS Operational Test 

Start the FGNCS Operational test by inserting the following 
sequence into K-l*8 
VERB 57 ENTR 
00010 ENTR 

Progrflua 07 shall be displayed 

VERB 33 NOUN 01 is dlspxayed flashing 

Command Accuracy 0* 

On K-lMJ, press ENTR pushbutton 
VERB 33 NOUN 02 Is displayed flashing 
Press ENTR pushbutton. 

VERB 33 NOUN 03 Is displayed flashing 

Read and record the CDU Indications of CRT page 16, line 20. 

The Indications shall be 000±001 degree. 

Read and record the DSKY Row Indications of CRT page 20, lines 3, 
* and 5. The indications shall be 400000 ± 00003. 



6.3.7*3 

6.3.7.3.1 

6.3*7*3*2 

6.3*7*3*3 

6.3*7> 

6.3.7.^.1 

6 . 3 . 7>.2 

6.3*7.5 

6.3.7.5.1 

6.3*7*5*2 

6.3*7*5*3 

6.3*7*6 
6.3*7*6.1 

6.3*7*6.2 

6.3.7*6.3 

6.3*7*7 


Conm&nd Accuracy 45* 

On K-148, press ENTR, pushbutton VERB 33 HOUR 04 is display 
flashing after approximately 20 seconds. 

Read and record the CDU indications of CRT page 16, line 20. The 
indications shall be 0^5 i 001 degrees. 

Read and record the DSKY Row indications of CRT page 20, lines 3, 

4 and 5. The indications shall be +0^500 ± 00003. 

CDU Repeating Accuracy 45* 

On K-1U8 press ENTR pushbutton. In about 90 seconds VERB 05 HOUR 30 
is displayed flahsing. 

Read and record the DSKY Row indications of CRT. page 20, lines 3, 

4 and 5. The indications shall be between 7777** and 00003. 

Command Accuracy 90* 

On K-148 insert VERB 33, ElfTR. In approximately 20 seconds 
VERB 33 NOUN 06 is displayed flashing. The GIMBAL LOCK damp on 
DSKY shall be lighted. 

Read and record the CDU indications of CRT page 16, line 20. 

The indications shall be 090 ± 001 degrees. 

Read and record the DSKY Row indications of CRT page 20, lines 3, 

4 and 5. The indication shall be +09000 ± 00003* 

Conmand Accuracy 135* 

On K-148 press ENTR pushbutton. In approximately 20 seconds 
VERB 33 NOUN 07 is displayed flashing. 

Read and record the CDU indication of CRT page 16, line 20. 

The indications shall be 135 ± 001 degrees. 

Read and record the DSKY Row indications of CRT page 20 lines 3, 

4 and 5* The indications shall be +13500 ± 00003* 

On K-148 press ENTR pushbutton. In approximately 20 seconds 
VERB 33 NOUN 10 is displayed flashing. The GIMBAL LOCK lamp 
on DSKY shall not be lighted. 



6.3*7.8 
6.3.7.8.1 

6.3*7*8.2 

6*3*7*9 
6.3*7*9*1 

6.3*7*10 

6.3*7*10.1 

6.3*7.10.2 

6.3*7*10.3 

6.3*7.11 

6.3.7*12 

6.3*7*12.1 

6.3.7*12*2 

6.3*7*12*3 

6.3*7*12.k 

6*3*7*13 

6.3*7*13*1 

6.3*7*13*2 

6.3*7*13*3 


CDU Repeating Accuracy 136* 

On K-1A8 press EffTR pushbutton. In about 90 seconds, VERB 0$ 

NOUN 30 it displayed flahsing. 

Read and record the DSKY Row indication of CRT page 20, lines 3, 

4 and 5. The indications shall be between 77774 and 00003. 

+ Gimbal Lock Test 

On K-148, insert VERB 33> ENTR. In approximately 20 seconds 
VERB 33 NOUN 12 is displayed flashing. The GIMBAL LOCK lamp on 
DSKY shall be lighted. 

Conxnand Accuracy 225*. 

On K-148 press ENTR pushbutton. In approximately 20 seconds, 

VERB 33, NOUN 13 is displayed flashing. 

Read and record the CDU indications of CRT page l6 line 20. 

The indication shall be 225 t 001 degrees. 

Read and record the DSKY Row indications of CRT page 20 lines 3, 

4 and 5* The indications shall be -*-225 ± 00003. 

On K-148 press ElfTR pushbutton. In approximately 20 seconds 
VERB 33 NOUN 14 is displayed. The GIMBAL LOCK lamp shall not be 
lighted. 

CDU Command Rate Test 

On K-148 press ENTR pushbutton. In approximately 30 seconds 
VERB 06 NOUN 66 is displayed flashing. The GIMBAL LOCK lamp on 
DSKY shall be lighted. 

Read and record the DSKY Row indication of CRT page 20 line 3. The 
indication shall be between 00012 and 00016. 

Repeat 6.3.7.12.1 and 6.3.7.12.2. The GIMBAL LOCK lamp on DSKY 
shall not be lighted. 

Repeat 6.3.7.12.1 and 6.3.7.12.2. 

Comnand Accuracy 315** 

On K-148 Insert VERB 33 ENTR. In approximately 20 seconds 
VERB 33 NOUN 20 will be displayed flashing. 

Read and record the CEU indications of CRT page 16 line 20. The 
indicator shall be 313 1 001 degrees. 

Read and record the DSKY row indications of CRT page 20 lines 3, 

4 and 5. The indications shall be +315 ± 001. 



6.3-7.1 1 * 

6.3.7- 1 1 *-! 

6.3.7.1**.2 

6.3.7- 15 

6.3.7.15.1 

6.3.7.16 

6.3.7.16.1 

6.3.7.16.2 

6.3.7.17 

6.3.7.1B 

6.3.7.18.1 

6.3.7.18.2 

6.3.7.19 

6.3.7.19.1 

6.3.7.19.2 


CDU Repeating Accuracy 315*. 

On K-1^8 press ElfTR pushbutton. In approximately 90 seconds 
VERB 05 HOUR 30 is displayed flashing. 

Read and record the DSKY Row indications of CRT page 20 lines 3* 
k and 5. The indications shall be between 7777^ and 00003• 

-Gimbal Lock Test 

On K-l*»8 insert VERB 33 ENTR. In approximately 20 seconds 
VERB 33, HOUR 22 is displayed flashing. The GIMBAL LOCK on DSKY 
lamp shall be lighted. 

CDU Repeating Accuracy 225*. 

On K-lWJ, press ElfTR pushbutton. In about 90 seconds, 

VERB 05 ROUE 30 is displayed flashing. 

Read and record the DSKY row indications of CRT page 20 lines 3, 
k and 5* The indication shall be between 77766 and 77775.. 

On K-1U8 insert VERB 33 ElfTR. The GIMBAL LOCK lamp shall not be 
lighted. VERB 21, NDUH 22 is displayed flashing. 

IMU CDU Fine Fail Test 

On K-1U8 insert the following sequence 
400100 ENTR 
400100 ENTR 
400100 ENTR 

On Event Module UA3A5 verify that lamp 17 lights. 

After approximately 90 seconds, insert ElfTR, 00030, ENTR into 
K-1U8. Verify that CRT page 20, line 3 indicates 33XXX. 

IMU CDU Coarse Fail Test 

On K-1^6 Insert the following sequence 

VERB 33 ENTR 

+03750 ENTR 

403750 ENTR 

403750 ENTR 

Verify that lamp 17 of Event Module 453A5 lights. 

After approximately 90 seconds, insert ElfTR, 00030, ElfTR into 
K-1U8. Verify that CRT page 20, line 3 indicates 33XXX. 



6.3.7.20 

6.3.7.20.1 

6.3.7.20.2 

6.3.7.20.3 

6.3.7.20.4 

6.3.7.20.5 

6.3.7.20.6 

6.3.7.20.6. 


FDAI Linearity Teat 

On K-148 enter VERB 33 ENTF 
VERB 33 NOUN 26 shall be displayed. 

On CRT page 16 verify the following 

Line 22 PITCH ATT ERROR is between +15*3 and +18.6 DEO (GG2219) 

Line 23 YAW ATT ERROR is between +15.3 and +10.7 DEG (GG2249) 

Line 24 ROLL ATT ERROR is between +15.3 and +10.7 DEG (GG2279) 

On K-148 press EJfTR pushbutton 
VERB 33 NOUN 27 shall be displayed 

On CRT page 16 verify the following 

Line 22 PITCH ATT ERROR is between +14.4 and +17.6 DEG (GG2219) 

Line 23 YAW ATT ERROR is between +14.4 and +17.6 DEG (GG2249) 

Line 24 ROLL ATT ERROR is between +14.4 and +17.6 DBG (GG2279) 

On JC-148 press ERTR pushbutton 
VERB 33 NOUN 30 shall be displayed 

On CRT page 16 verify the following 

Line 22 PITCH ATT ERROR is between +05.4 and +06.6 DEG (0G2219) 

Line 23 YAW ATT ERROR is between +05.4 and +06.6 DEG (GG 2249) 

Line 24 ROLL ATT ERROR is between +05.4 and +06.6 DBG (GG2270) 

On CRT page 12 verify the following 

Line 7 IG IX Resolver Sin.(11*) is between +05.4 aad +06.6 DEG (GG2121) 

Line 4 MG IX Resolver bin (11*) is between +05.4 and +06.6 DEG (GG2151) 

Line 6 OG IX Resolver Sin (11*) is between +05.4 and +06.6 DEG (GG2l8l) 



6.3.7.20.7 

6 . 3 . 7 * 20.8 

6.2.7.20-9 

6.3.7- 20.10 

6.3.7.20.11 

6.3.7- 20-12 

6.3.7.20.13 

6.3.7.20.1^ 

6.3.7.21 

6.3.7.21.1 

6.3.7.21.2 


On K-148 press ENTR pushbutton 
VERB 33 HOUR 31 shall be displayed 

On CRT page l6 verify the following 

Line 22 PITCH ATT ERROR is between +00.2 and -00.2 DEG (GG2219) 
Line 23 YAW ATT ERROR is between +00.2 and -00.2 DEG (GG2249) 
y r ina 2k ROLL ATT ERROR is between +00.2 and -00.2 DEG (GG2279) 

On K-148 press ElfTR pushbutton 
VERB 33 NOUN 32 shall be displayed 

On CRT page l6 verify the following 

Line 22 PITCH ATT ERROR is between -05.4 and -06.6 DEG (GG2219) 
Line 23 YAW ATT ERROR is between -05.4 and -06.6 DEG (GG2249) 
t An* 2k ROU, ATT ERROR is between -05.4 and -06.6 DEG (GG2279) 

On K-140 press ElfTR pushbutton 
VERB 33 NOUN 33 shall be displayed. 

On CRT page l6 verify the following: 

Line 23 PITCH ATT ERROR is between -14.4 and -17*6 DEG (GG2219) 
Line 23 YAW ATP ERROR is between -l4.4 and -17.6 DEG (GG2249) 

Line 24 ROLL ATT ERROR is between -14.4 and -17.6 MG (GG2279) 

On K-148 press EHTR pushbutton 
VERB 33 NOUN 34 shall be displayed 

On CRT page 16 verify the following: 

Line 22 PITCH ATT ERROR is between -15.3 and -18.7 DBG (GG2219) 
Line 23 YAW ATT ERROR is between -15.3 snd -18.7 Deg (GG2219) 

Line 24 ROLL ATT ERROR is between -15.3 snd -18.7 Deg (GG2279) 

On K-148 enter VERB 36 ENTR. 

The proper operation of the IMU CAGE function (consisting of 
steps 6.3.7.33 thru 6.3.7.41) need be performed only once during 
the initial PGNCS Operational Test and omitted from subsequent 
testing of test 6.3.7- 

On K-148 enter the following sequence: 

+00500 ENTR 
+00500 ENT* 

•KX)500 ElfTR 

On the CRT, page 16, line 20, verify all platform angles indicate 
between 003 snd 007 DEG. 



6.3*7*21.3 


6 .3*7*21. 
6.3*7*21.5 


6 . 3 * 7 * 21.6 


6.3*7*21*7 

6.3*7*22 

6.3*7*23 


On analog recorder UA1A3, monitor the following signals: 



CHANNEL 

SWITCH 

PCS. 

SIGNAL 

NO. 

SIGNAL NAME 

a. 

1 

3 

GG2136 

MG Servo Error Total 

b. 

2 

1 

GG2106 

IG Servo Error Total 

c. 

3 

2 

GG2166 

OG Servo Error Total 

d. 

k 

1 

GG2112 

IG IX Resolver Sine 

e. 

5 

2 

GG2172 

OG IX Resolver Sine 

f. 

6 

3 

GG21U2 

MG IX Resolver Sine 

8 

7 

1 

GG1201 

IMU 20V If 800 cps 

h. 

8 


SPARE 



Start analog recorder UA1A3 to a chart speed of 5 mm/sec. 

On LEM Cabin Panel k, hold IMU CAGE momentary toggle switch 
in the ON position. (Do not release). 

On analog recorder ^A1A3, verify the IX Resolver Sine signals 
in channels U- 5-6 (CO 2112, GG 217?, 00 2lU2) null out to less 
than 0.5 VRMS. Release IMU CAGE switch to the OFF position. 
Disregard any momentary transients on the IX Resolver Sine 
signals when the switch is released. Any sustained oscillations 
shall be cause for immediate removal of IMU Operate power. 

On the CRT, page 16 line 20, verify all platform angles 
indicate 35 $ and 002 . 

Stop analog recorder UA1A3* 

On K-1U8 enter the following sequence: 

VERB 36 ENTR 

VERB kl NOUN 20 ENTR 
400000 ENTR 

>00000 ENTR 

>00000 ENTR 


6 . 3*8 


6 . 3 . 8 .I 


6.3*8.2 


6 .3*8.3 


6 . 3 . 8 A 


6.3*8.5 


6 . 3 . 8.6 


IRIG Scale Factor Determination 

Insure that the IMU Operate power and LGC Operate power have 
been applied for a minimum of one hour and that the IMU is not 
in a gimbal lock condition. 

On the meter module UA2A3, monitor and record IRIG TEMP (GG2301) 
and PIPA TEMP (GG2300). 

On K-l^S enter the following sequence: 

VERB 57 ENTR 
00005 ENTR 

PROG 07 shall be displayed. 

VERB 06 NOUN 6 l shall flash. 

On the DSKY, Row 1 (Navigation Base azimuth) and Row 2 
(Site latitude shall be displayed). 



6.3*8.7 


6.3.8.8 


6.3*8.9 


6.3*8.10 


6.3*8.11 


6.3*8.12 


6.3*8.13 


6.3.8.H* 


6.3*8.15 


If values for Row 1 and Row 2 are correct, proceed to the next 
step. 

If values for Row 1 and Row 2 are incorrect, enter the 
following sequence Into It-148: 

VERB 24 ENTR 

txxxxx ENTR (Correct navigation base atimuth) 
txxxxx ENTR (Correct site latitude) 

Verify values in Row 1 and Row 2 are correct. 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00001 ENTR 

NOTE : If FROG leap changes froa 07 to 00 during next step or 
PROG ALARM is on, enter VERB 36 ENTR and repeat steps 6.3*8.3 
thru 6.3*8.8. 

In approximately 200 seconds VERB 06 NOUN 66 shall flash. 

Read and record from DSKY Row 1 (-X IRIG Scale Factor error in 
part per million. Position +00001) 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00002 ENTR 

NOTE : If FROG lamp changes from 07 to 00 during next step or 
PROG ALARM lamp is on, enter VERB 36 ENTR and repeat steps 
6*3*8.3 thru 6.3*8.7 end 6.3*8.10. 

In approximately 200 seconds VERB 06 NOUN 66 shall flash. 

Read and record from DSKY Row 1 (-Y IRIG Scale Factor error 
in parts per million Position +00002). 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00003 ENTR 

NOTE : If FROG lamp changes from 07 to 00 during the next 
step, or PROG ALARM lamp is ON, enter VERB 36 ENTR and repeat 
steps 6 . 3 . 8.3 thru 6 . 3 . 8.7 end 6.3*8.12. 

In approximately 200 seconds VERB 06 NOUN 66 shall flash. 

Read and record from DSKY Row 1 (+Z IRIG Scale Factor error 
in parts per million Position +00003)* 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 33 shall flash) 

-00001 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next 
step, or PROG ALARM lamp is on, enter VERB 36 ENTR and repeat 
steps 6 . 3 . 8.3 thru 6 .3*8.7 end 6.3.8.14. 

In approximately 200 seconds, VERB 06 NOUN 66 shall flash. 
Read and record from DSKY Row (+X IRIG Scale Factor error 
in parts per million. Position • 00001) 



6 . 3 . 8.16 


6.3.8.17 

6 . 3 . 8 . 18 


6.3.8.19 


6.3*8.20 


6.3.8.21 


6.3.8.22 


0 : K-lW* enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00002 ENTR 

NOTE : If FROG lamp changes frost 07 to 00 during the next 
step, or FROG ALARM lamp Is ON, enter VERB 38 ENTR and repeat 
steps 6.3*8.3 thru 6.3.8.7 and 6 . 3 * 8 . 16 . 

In approximately 200 seconds, VERB 06 NOUN 66 shall flash. 
Read and record from DSKY Row 1 (+Y IKIG Scale Factor error 
In parts per million Position -00002). 

On K-1^6 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00003 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next 
step, or PROG ALARM lamp is ON, enter VERB 38 ElfTR and repeat 
steps, 6 . 3 . 8.3 thru 6.3*8.7 and 6.3*8.18. 

In approximately 200 seconds, VERB 06 NOUN 66 shall flash. 
Read and record from DSKY Row l(-Z IRIG Scale Factor error in 
parts per million Position -0000_>). 

Repeat steps 6 # |.8.8 thru 6 . 3 . 8 .19 twice to obtain second and 
third set of data. 

Terminate this test by entering in K-1^8 the following: 

VERB 3* ENTR 
VERB Ul NOUN 20 ENTR 
*♦00000 ERR 
400000 ENTR 
400000 ENTR 

The average of the three readings of Scale Factor Error for 
each of the 6 positions shall be -556 *1750 PPM. 



6.3.9 

6.3- 9.1 

6.3- 9.2 

6.3«9*3 
6.3.9.* 


6.3-9-5 
6.3*9.6 


6.3*9*7 


6.3*9*6 


DfJ Performance Test. A reference data sheet is provided at the 
end of this section to aid in data reduction. Table 1 of the 
data sheet ahould be completed before the start of this test. 

Insure that B*J Operate power and LOC Operate power has been 
applied for a minimum of one hour and that the IMU is not in a 
Oimbal Lock condition. 

On CRT display, page l6, monitor and record IRIQ TEMP (CO 2301) 
and PIP A TEMP (CG 2300). 

Adjust oscilloscope *A*A1 to display butterfly of X PIPA. 

On K-l*6 enter the following sequence: 

VERB 57 ERTR 

00001 EHTR 

VERB 06 HOUR 6l shall flash 

On the CRT, page 20, lines 2 and 3, HI (navigation Base Azimuth) 
and R2 (Site Latitude) shall be displayed. 

If values for HI and R2 are correct, proceed to next step. 

If values for R1 and R2 are incorrect, enter the following 
sequence into K-l*6: 

VERB 2k ERTR 

+ xxx. XX ERIR (Correct navigation base azimuth + 0.50 deg) 

♦ xx.xxx EIVFR (Correct site latitude) 

Verify values in R1 and R2 are correct 

On K-l*d enter the following sequence: 

VERB 33 ERTR 

VERB 06 NOUN 66 shall flash 

On CRT, page 20, lines 2, 3 and 4, verify R1 - +00600 (Time), 

R2 * +00000 (Test Index Ho.) and R3 ■ +00001 (Test Position). 

If values for Rl, R2 and R3 are correct, proceed to next step. 
If values for Rl, R2 and R3 are incorrect, enter the following 
sequence into K-l*8: 

VERB 25 EJfPR 

+00600 ERTR {Test Time in minutes) 

+00000 ERTR (Test Index Number) 

+00001 ERTR (Test Position entry) 


6.3.9.9 On K-148 enter the following sequence: 


1 


VERB 33 ENTR 



6.3.9.10 

6.3.9.U 


6-3-9-12 

6.3-9.13 


6.3- 9.1* 

6.3- 9.15 


6.3.9-16 


6.3- 9.17 
6.3.9-lB 

6.3- 9.19 


6.3.9.20 


6.3.9.21 

6.3.9.22 


In approximately 12 minutes, VERB 06 HOUH 66 shall flash. From 
the CRT, page 20, line 3, record R2 (+NBDI Position +00001). 

On K-148 enter the following sequence: 

VERB 33 ElfTR 

After 100 seconds, take a photograph of T and Z PIPA butterfly 
patterns on oscilloscope 4A4A1. 

In approximately 5 minutes, VERB 06 HOUR 66 shall flash. From 
the CRT, page 20, lines 2 and 3, record R1 and R2 (+X PIPA Position 
♦00001}. Row 1 is vholepart. Row 2 is fractional part. Units are 
cm/sec . 

On K-148 enter the following sequence: 

VERB 34 ElfTR 

VERB 06 HOUR 66 shall flash 

On CRT, page 20, lines 2, 3 and 4 - verify R1 - +00600, R2 - +00000, 
and R3 - +00002. 

On K-146 enter the following sequence: 

VERB 33 EHTR 

In approximately 12 minutes VERB 06 HOUH 66 shall flash. From the 
CRT, page 20, line 3, record R2 (+HBDZ Position +00002). 

On K-148 enter the following sequence: 

VERB 33 ElfTR 

Approximately 5 minutes VERB 06 HOUR 66 s h all flash. From the 
CRT, page 20, lines 2-3, record R1 and R2 (-X PIPA Position +00002). 
ROTE : The following step must be done within one minute after 
VERB 06 DOUR 66 flash in preceding step. 

On K-148 enter the following sequence: 

VERB 33 ERTR 

In approximately 67 minutes, VERB 06 HOUR 66 shall flash. From 
the CRT, page 20, line 3, record R2 (-HBDX + ADIAX Pos +00002). 

On K-146 enter the following sequence: 

VERB 34 EHTR 

VERB 06 HOUR 66 shall flash 



6.3.9.23 


6.3.9.2** 


6.3.9.25 


6.3.9.26 

6.3.9.27 

6.3.9.20 


6.3.9.29 

6.3.9.30 

6.3.9+31 

6.3.9-32 

6.3.9.33 


6.3.9.3** 


6.3.9.35 


On CRT. page 20, lines 2,3, and *t, verify R1 ■ +00600, R2 - +00000, 
and R3.» +00003. 

On K-148 enter the following sequence: 

VERB 33 ENTR 

In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the 
CRT, page 20, line 3, record R2 (-NBDX Position +00003). 

On K-l48 enter the following sequence: 

VERB 33 EtfTR 

In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the 
CRT, page 20, lines 2 and 3, record R1 and R2 (+Z PIPA Position 
+00003). 

On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

On the CRT, page 20, lines 2, 3 and 4, verify R1 « +00600, 

R2 - 00000, and R3 - +00004. 

On K-148 enter the following sequence: 

‘ VERB 33 ENTR 

In approximately 12 minutes, VERB 06 NOUN 66 shall flash. From 
the CRT, page 20, line 3 record R2 (+NBDY + ADSRAY Position 
+00004). 

On K-l48 enter the following sequence: 

VERB 33 ENTR 

After 100 seconds, take a photograph of the X-PIPA butterfly 
pattern on oscilloscope 4A4A1. 

In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From 

the CRT, page 20, lines 2 and 3, record R1 and R2 (-X PIPA Position 

+00004). 

NOTE: The following step must be performed within one minute 
*“* after VERB 06 NOUN 66 flash in preceding step. 

On K-148 enter the following sequence: 

VERB 33 ENTR 


J 



6 . 3 * 9.36 

6.3*9*37 


6.3*9*37 


6.3*9*36 

6.3*9.39 

6.3.9*40 


6.3.9.M 


6.3*9*42 


6 . 3 . 9.43 

6.3.9.44 

6.3.9.45 

6.3.9.46 


In approximately 67 minutes VERB 06 BOUlf 66 shall flash. From the 
CRT, page 20, line 3, record R2 (+HBDZ + ADIAZ Position +00004). 

On K-148 enter the following sequence: 

VERB 33 ElfPR 

VERB 06 BOUH 66 shall flash. 

On K-l48 enter the following sequence: 

VERB 33 EHTR 

VERB 06 BOUH 66 shall flash 

From the CRT, page 20, lines 2, 3, and 4, verify R1 - +00600, 

R2 - +00000 and R3 - +00005. 

On K-148 enter the following sequence: 

VERB 33 EHTR 

The FROG alarm and ODfflAL LOCK lamps shall light. 

In approximately 5 minutes, VERB 06 BOUH 66 shall flash. From the 
CRT, page 20, lines 2 and 3, record R1 and R2 (+Y PIPA Position 
♦00005). 

On K-148 enter the following sequence: 

Press Error Reset 
VERB 34 EMTR 

VERB 06 BOUB 66 shall flash 

On the CRT, page 20, lines 2, 3, and 4, verify R1 - +00600, R2 - +00000 
and R3 - +00006. 

On K-146 enter the following sequence: 

VERB 33 EHTR 

The PROG alarm and GIMRAL LOCK lamps shall light 

In approximately 5 minutes VERB 06 BOUH 66 shall flash. Fran the 
CRT, page 20, lines 2 and 3, record R1 and R2. (-Y PIPA Position 
+00006). 

On K-146 enter the following sequence: 

Press Error Reset 
VERB 34 ENTR 

VERB 06 BOUB 66 shal 1 flash 


6.3-9.47 



6.3.9*46 

6.3*9*49 

6.3*9.50 

6.3.9*51 


6.3.9*52 

6.3-9.53 


6.3.9.54 


6.3*9*55 


6.3.9*56 

6.3*9.57 


6.3.9*58 

6.3.9-59 

6.3*9*60 


On the CRT, page 20, lines 2, 3, and 4, verify R1 ■ +00600, 

R2 - +00000 and R3 - +0000?. 

On K-146 enter the following sequence: 

VERB 33 Emu 

In approximately 12 minutes VERB 06 HOUR 66 shall flash. Prom the 
CRT, page 20, line 3 , record R2 (+.707 ADSRAX-EBDX Position +00007). 

On K-148 enter the following sequence: 

VERB 34 HER 

VERB 06 HOUR 66 shall flash. 

On the CRT, page 20, lines 2, 3 , and 4, verify R1 ■ +00600, 

R2 - +00000, and R3 - + 00008 . 

On K-146 enter the following sequences 

VERB 33 HER 

In approximately 12 minutes VERB 06 ROUE 66 shall flash. Prom the 
CRT, page 20, line 3, record R2 £-,707 (HBDZ+MBDY) +0.5 (ADIAZ - 
ADIAY) +0.5 (ADSRAY + ADSRAZ)J position ♦ 00006). 

On K-146 enter the following: 

VERB 34 ERTR 

VERB 06 HOUR 66 shall flash. • 

On the CRT, page 20, lines 2, 3> and 4, verify R1 * +00600, 

R2 - +00000, and R3 - *-00009* 

On K-146 enter the following sequence: 

VERB 33 HER 

In approximately 12 minutes VERB 06 HOUR 66 shall flash. Prom the 
CRT, page 20, line 3, record R2 (-HBDZ + .707 ADSRAZ Position +00009). 

On K-146 enter the following sequence: 

VERB 34 ERTR 

VERB 06 HOUR 66 shall flash. 

On the CRT, page 20, lines 2, 3, and 4, verify R1 - +00600, R2 - +00000, 
and 13 - + 00010 . 



6.3.9.61 


On K-148 enter the following sequence: 


VERB 33 EHTR 

6.3.9.62 In approximately 12 minutes VERB 06 HOUR 66 shall flash. F»m the 
CRT, page 20, line 3 record R2 J\jOrr (NBDY-NBDX) +.5 (ADIAY - 
ADIAX) + .5 ABSRAX^ (Position +00010). 

6.3.9.63 Terminate this test by entering in K-148 the following: 

VERB 36 EHTR 

6.3.9.64 On CRT, page 16, record IRIG TEMP (CO 2301) and PIPA TEMP 

(co 2300). 

6.3.9.65 On K-148 enter the following sequence: 

VERB 4l noun 20 wm 
+00000 ENTR 
+00000 EHTR 
+00000 EMTR 









































6.3.11 

6 . 3 . 11.1 

6.3.11.2 

6.3. U.3 

6.3.11.4 

6.3.11.5 

6.3.11.6 

6.3.11.7 

6.3.11.8 

6.3.11.9 

6.3.11.10 

6.3. U.11 

6.3. U.12 

6.3. H.13 
6.3.11.14 


6.3.11.15. 

6.3.11.16 


LGC Clock Frequency Test 

Insure that LGC Operate power has been applied for a minimum 
of 10 minutes before performing this test. 

Verify that the counter is connected to the 3.2 kc signal on 
the hardline. 

Insure that the counter has been warming up for a minimum 
of 30 minutes. 

On the counter, 

Set the FUNCTION switch to: MAN START 

Set the TIME BASE switch to: 1 us TIME UNIT/CCUNT 

Set the SENSITIVITY control' to: CHECK 

Verify proper counter operation. 

Set the FUNCTION switch to REMOTE OR TIME INTERVAL. 

Plug in the Preset unit and set: 

MODE switch to PRESET 
N switches to 96000 

Turn SAMPLE RATE control fully clockwise (HOID). Wait 35 
seconds for counter display to fill. 

Start counting by depressing RESET switch on counter. 

After approximately 30 seconds, read and record counter display. 

Repeat steps 6.3.H.9 and 6.3.11.10 9 times. 

The average of the 10 previous readings shall be 30.000000 - 0.000060 
seconds. 

Insure that the System is not in I MU Operate. 

Perform the following DSKY operations 
VERB 21 NOUN 10 ENTR 

00013 ENTR 

02000 ENTR 

Press and hold the STBY pushbutton on the DSKY for 3 sec. 

• Verify the Standby pushbutton is lit. 

Repeat steps 6.3.11.9 through 6.3*11.12. 

Press and hold the STBY pushbutton on the DSKY for 3 sec. 

Verify the Standby pushbutton is not lit. 




DATE 



























CALCULATION 

PARAMETER 

UNITS 

line c - line f * ( ) »*».— 

(-NBDX+ADIAX) - (-NBDX) 

ADIAX 

meru 

line h - line a * ( ) 

( +NBDY+ADSRAY) - fNBDY? 

ADSRAY 

meru 

line J - line c - ( ) 

(+-NBDZ+ADIAZ) - (NBDZl‘"*““ 

ADIAZ 

meru 

(line m - line f J XI.414 * ( ) 

L( -NBDX ♦ .707 AD8RAX) 

-(-NBDX)1 X 1.^14 

ADSRAX 

meru 

(line 0 ♦ line c) XI.414 » ( ) 

(-NBDZ+.707 ADSRAZ + NBOZ) X1.UI5’ , “" 

ADSRAZ 

meru 

(line p -.707 line * -•707 line f 
+.5 line q -.5 line t) X2 - 

r.707 (NBDY-NBDX) +.5 (ADIAY 
-ADIAX) +.5 AD6RAX -.707 (-NBDX) 

+.5 ADIAX -.5 ADGRA^T X2 

ADIAY 

meru 

line b - line d * ( ) 

PTPA X2G 

cm/sec^ 

line k - line i * ( ) 

PIPA X2G 

cm/sec^ 

line g - line i * ( ) 

PIPA Z2G 

cm/sec^ 

wd.52 f line v X 1 cm/sec/pulse 

Transfer results to line ay 

X PIPA S.F. 

cm/sec/ 

pulse 

1960.52 * line x X 1cm/sec/pulse 

Transfer results to line az 

Y PIPA S.F. 

cm/sec/ 

pulse 

1960.52 ; line y X /cm/sec/pulse 

Transfer results to line ha 

Z PIPA S.F. 

cm/sec/ 

pulse 

1/2 (line b + line d) « ( ) _ 

Transfer results to line bb 

X PIPA Bias 

cm/sec 

1/2 (line k + line 1) * ( ).. “ 

Transfer results tolline be””*""" 

Y PIPA Bias 

cm/sec 2 

1/2 (line g + line i) ■ ( ) 

Transfer results to line bd 

Z PIPA Bias 

cm/sec^ 

Perform the following calculations for 
values of NBD, ADSRA and ADIA. 

The constants are obtained from Table ^ 
Transfer results to items ap through 
ax on data sheet 



NGDY - line a - NBDY 

NBDY * 


meru 

NBDZ * line c - NBDZ 

NBDZ - 


meru 

NBDX * (-line t) - NBDX 

NBDX « 


meru 

ADIAX - line q - ADIAX 

ADIA X * 


meru 

ADSHAY « line r - ADSRAY 

ADSRAY * 


meru 

ADIAZ » line s - line s - ADIAZ 

ADIAX - 


meru 

ADSRAX - line t - ADSRAX 

AD6RAX - 


meru 

ADSRAZ - line n - ADSRAZ 

ADSRAZ - 


meru 

ADIAY « line v - ADIAY 

ADIAY - 


meru 







»p 

*g 

ar 

as 

at 

au 

ar 


ba 

bb 

be 

bd 


OATE 


































6.3.10 

6.3.10.1 

6 . 3 . 10 . 1.1 

6.3.10.1.2 

6.3.10.1.3 

6.3.10.2 

6.3.10.2.1 


6.3.10.2.2 


6.3.10.2.3 


6.3.10.2.4 

6.3.10.2.5 

6.3.10.2.6 
6.3.10.2.7 


LGC Voltage Margin Test 
Initial Conditions 

Insure that the G&N System is in Standby Mode as defined in 
section 6.2.4.11. 

On the CRT, page 15, line 19, verify the +28 VDC LGC OPERATE 
buss is between 24.5 and 33.5 VDC (GG 1520). 

On the CRT, page 15, line 5, verify the +28 V IMU OPERATE 
power is OFF. 

Voltage Margin Determination 

On the PSA Adapter Module (PSAAM) (410-31080), place INHIBIT 
VOLTAGE FAIL switch to ON. 

CAUTION : The +4VDC LGC Supply voltage shall never be 
operated lower than +2.5VDC or higher than +5.2VDC (GG 1030). 

The +14VDC LGC Supply shall never be operated less than 
+6.5VDC or higher than +17.0VDC (GG 1020). 

NOTE : The flashing indication of the LGC Supplies may be dis¬ 
regarded for this test. The charts in Table II may be used to 
determine approximate values for the "XX.X" values of C-156 
voltage dial settings corresponding to various power supply 
voltages. 

On 4A1A5 enter in C-I56 ±XX.X00ill4 (Enter a value for XX.X 
which will adjust the +14V power supply as monitored on the 
CRT, page 15, line 21 to 12.2 (+0.3, -0) VDC. See Table I) 
Execute 

Enter in C-I56 *XX.X001124 (Enter a value for XX.X which will 
adjust the +4V power supply as monitored on the CRT, page 15, 
line 23 to 3.5 (+0.15, -0) VDC. See Table I) Execute 

On 4A2A6, enter in R-1550001. Verify and execute 

On 4A2A6 enter in R-1541111. Verify and execute 

On K-148 press ERROR RESET. 

On K-148 initiate LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

Wait 200 seconds. Verify RESTART lamp on the DSKY is not lit. 








6.3.10.2.8 

6.3.10.2.9 

6.3.10.2.10 

6.3.10.2.11 

6.3.10.2.12 

6.3.10.2.13 

6.3.10.2.14 

6.3.10.2.15 

6.3.10.2.16 

6.3.10.2.17 

6.3.10.2.18 

6.3.10.2.19 

6.3.10.2.20 
6.3.10.2.21 

6.3.10.2.22 


On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to 
OFF. Verify RESTART lamp on the DSKY is lit. 

On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch 
to ON. Press ERROR RESET. Perform the following DSKY operations 
VERB 21 NOUN 27 ENTR 
77767 ENTR 

On UA1A5 enter in C-156 (±) XX.X001114 (Enter a value for XX.X 
which will adjust the +l 4 v power supply as monitored on the CRT, 
page 15, line 21 to 16.4 (+0, -0.4) VDC. See Table I Execute 

On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART 
lump on DSKY is not lit. 

On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to 
OFF. Verify RESTART lamp on the DSKY is lit. Set the INHIBIT 
VOLTAGE FAIL switch to ON. Press ERROR RESET. Perform the 
following DSKY operations 
VERB 21 NOUN 27 ENTR 
77767 ENTR 

On 4*1A5 enter in C-156 ±XX.X001124 (Enter a value for XX.X 
which will adjust the 4 v power supply as monitored on the CRT, 
page 15, line 23 to 4.7 (+0, -0.2) VDC. See Table I) Execute 

On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART 
lamp on DSKY is not lit. 

On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to 
OFF. Verify RESTART lamp on the DSKY is lit. Set the INHIBIT 
VOLT AGE FAIL switch to ON. Press ERROR RESET. Perform the 

following DSKY operations_ 

VERB 21 NOUN 27 ENTR 

77767 ENTR 

On 4A1A5 enter in C-156 (±) XX.X001114 (Enter a value for XX.X 
which will adjust the l4v power supply as monitored on the CRT, 
page 15, line 21 to 12.2 (+0.3, -0) VDC. See Table I) Execute 

On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART 
lamp on DSKY is not lit. 

On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to 
OFF. Verfiy RESTART lamp on the DSKY is lit. 

On R-154 enter 0000. Execute 

On R-155 enter 0000. Execute 

On K-148 terminate the LGC Self-Check by entering the following: 
VERB 21 NOUN 27 ENTR 
00000 ENTR 

On K-148 press ERROR RESET. 
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6.3.11.17 

6.3.H.1B 

6.3.11.19 

6.3.11.20 
6.3.11.21 
6.3.11.22 

6.3.11.23 

6.3.11.24 

6.3.11.25 

6.3.11.26 

6.3.11.27 

6.3.11.28 

6.3.11.29 

6.3.11.30 
6.3.11.31. 


On the Computer Control and Reticle dimmer assembly, press and 
hold MARK X pushbutton. 

On the D6KY observe 
VERB 05 NOUN 31 
Row 1 - 00112 
Prog Alarm lit 

Enter the following on K-148 
VERB 11 NOUN 10 ENTR 
00016 ENTR 

Observe that DSKY Row 1 displays 00004. 

Release MARK X pushbutton 

Observe that DSKY Row 4 displays 00000. 

Press and hold the MARK Y pushbutton or the Computer Control 
and Reticle Dimer Assembly. 

Observe that DSKY Row 1 displays 00010. 

Release MARK Y pushbutton. 

Observe that DSKY Row 1 displays 00000. 

Press and hold the REJECT pushbutton or the Computer Control 
and Reticle Dinner Assembly. 

Observe that DSKY Row 1 displays 00020. 

Release the REJECT pushbutton. 

Observe that DSKY Row 1 displays 00000. 

On the DSKY perform the following operation 
VB*B 36 ENTR 



6.3.12 

6.3.12.1 

6 . 3 . 12 . 1.1 

6.3.12.1.2 


6.3.12.1.3 

6.3.12.1.4 


6.3.12.1.5 


6.3.12.1.6 


Olmbal Friction Test 
Inner Gimbal Friction Test 

On console 4A2A5, call up page 20 on CRT display. 

On K-148 enter the following sequences 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 

On the CRT, page 20, lines 19 , 20 and 21 verify 
CDU X, CDU Y, CDU Z indicate +00000 (±00200). 

Set up Analog Recorder 4A1A3 to monitor the following signals: 

RECORDER ANALOG SELECT 

MEAS. NO. SIGNAL NAME CHANNEL SWITCH position 

a. 002110 IG Torque Motor Current 

b. GG2106 IG Servo Error Total 

c. GG210? IG Servo Error In Phase 

d. GG2112 IG lx Resolver Sine 

e. GG2113 IG lx Resolver Cosine 

f. QG2220 IG CDU Fine Error 

g. GG1201 IMU 28 V 1% 800 CPS 

h. SPARE 



Set up Analog Recorder 4A3A2 to 
MEAS. NO. SIGNAL NAME 


monitor the following signals: 

RECORDER ANALOG SEI£CT 

CHANNEL SWITCH POSITION 


a . SPARE 1 

b. GG2300 PIPA TEMP 2 

c. GG2301 IRIG TEMP 3 

d. GG1520 +28 VDC LGC OPR BUSS 4 

e. SPARE 5 

f. SPARE 6 

g. SPARE 7 

h. SPARE S 


3 

3 

3 

3 

3 

3 

3 

3 


After 10 seconds has elapsed since step 6.3.12.1.2, enter the 

following into K-148: 


VERB 21 NOUN 01 ENTR 
00403 ENTR 
00000 ENTR 



6.3.12.1.7 


Verify on CRT, page 20 

VERB 21 NOUN 01 
R1 00000 

R3 00403 


6.3.12.1.8 


6.3.12.1.9 

6.3.12.1.10 


6 . 3 . 12 . 1.11 

6.3.12.1.12 


6.3.12.1.13 


6.3.12.1.14 


6.3.12.1.15 


On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR (Push ENTR pushbutton twice) 

Verify R1 = +00000 

37777 ENTR ENTR 

Verify R1 = 37777 

37743 ENTR ENTR 

Verify R1 = 37743 

00000 ENTR ENTR 

Verify R1 = 00000 

00000 ENTR (once) 

Verify R1 - 00000 


Start analog recorders 4A1A3 and 4A3A2 using a chart , 

speed of 10 mm/sec (IG - 360° TORQUE) 

On K-148 enter the following sequence: 

VERB 42 ENTR 
VERB 33 ENTR 

Monitor analog recorder 4A1A3. When the IG Torque Motor Current 
signal (GG2110) (Channel l) drops to a quiescent level 
(approximately 12 minutes), stop the recorders. 

On K-148 enter the following sequence: 


VERB 40 

NOUN 20 

ENTR Wait 3 seconds 

VERB 4l 

NOUN 20 

ENTR 

+00000 

ENTR 


+00000 

ENTR 


+00000 

ENTR 



On the CRT, page 20, lines 19, 20 and 21 verify 
CDU X, CDU Y, CDU Z all indicate +00000 (±00200). 

After 10 seconds has elapsed since step 6.3*12.1.12 enter the 


following sequence 

into K-148: 

VERB 21 

NOUN 01 

00403 

ENTR 

00000 

ENTR 

Verify on CRT, page 

20 

VERB 21 

NOUN 01 

R1 

00000 

R3 

00403 



6 . 3 . 12 . 1.16 


On K-148 enter the following sequence: 


6.3.12.1.17 

6.3.12.1.18 

6.3.12.1.19 

6.3.12.2 

6.3.12.2.1 

6.3.12.2.2 

6.3.12.2.3 


NOUN 15 ENTR , ^ . x 

QOOOO ENTR ENTR (Press ENTR pushbutton twice; 

Verify R1 = OOOOO 

40000 ENTR ENTR 

Verify R1 = 40000 

40034 ENTR ENTR 

Verify R1 = 40034 

OOOOO ENTR ENTR 

Verify R1 = OOOOO 

OOOOO ENTR (once) 

Verify R1 * OOOOO 

Start analog recorders 4A1A3 and 4A3A2 using a chart speed of 
10 mm/sec (IG +360° TORQUE) 

On K-148 enter the following sequence 

VERB 42 ENTR 

VERB 33 ENTR 

Monitor analog recorder 4A1A3. When the IG Torque Motor Current 
signal (GG2110) (Channel l) drops to a quiescent level (approxi¬ 
mately 12 minutes), stop the recorders. 

Outer Gimbal Friction Test 

On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 4l NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 


On the CRT, page 20 lines 19, 20 and 21 verify 
CDU X, CDU Y, CDU Z indicate +00000 (±00200). 


Set up analog recorder 4A1A3 to monitor the following: 

RECORDER ANALOG SELECT 


MEAS. NO* SIGNAL NAME 


CHANNEL SWITCH POSITION 


a. GG2177 OG Servo Error In Phase 1 

b. GG2170 OG Torque Motor Current 2 

c. GG2166 OG Servo Error Total 3 

d. GG2280 OG CDU Fine Error 4 

e. GG 2172 OG lx Resolver Sine 5 

f. GG2173 OG lx Resolver Cosine o 

SPARE 7 

h. SPARE 8 


2 

2 

2 

2 

2 

2 

2 

2 


J 



6.3.12.2.4 


After 10 seconds has elapsed since step 6.3.12.2.1 enter the 
following sequence into K-148: 


VERB 21 HOUR 01 ENTR 

00403 ENTR 

37777 ENTR 

6.3.12.2.5 Verify as CRT, page 20 

VERB 21 NOUN 01 

R1 37777 

R3 00403 

6.3.12.2.6 On K-148 enter the following sequence: 


NOUN 15 

ENTR 

ENTR (Press ENTR pushbutton twice) 

377433 

ENTR 

Verify R1 * 

37743 3 


OOOOO 

ENTR 

ENTR 

Verify R1 * 

00000 


00000 

ENTR 

ENTR 

Verify R1 * 

OOOOO 


00000 

ENTR 

ENTR 

Verify R1 * 

OOOOO 

(once) 

00000 

ENTR 

Verify R1 * 

OOOOO 



6.3.12.2.7 Start analog recorders 4A1A3 and 4A3A2 using a chart speed of 
10 om/sec. (OG - 360° TORQUE) 

6.3.12.2.8 On K-148 enter the following sequence: 

VERB 42 ENTR . 

VERB 33 ENTR 

6.3.12.2.9 Monitor analog recorder 4A1A3. When the OG Torque Motor Current 
signal (GG2170) (Channel 2) drops to a quiescent level (approxi¬ 
mately 12 minutes) stop the recorders. 

6.3.12.2.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 4l NOUN 20 ENTR 

•►00000 ENTR 

+00000 ENTR 

+00000 ENTR 

6.3.12.2.11 On the CRT, page 20 lines 19, 20 and 21 verify 
CDU X, CDU Y, CDU Z indicate +00000 (100200). 



6.3.12.2.12 


After 10 seconds has elapsed since step 6.3*12.2.10, enter 
the following sequence into K-148. 


VERB 21 NOUN 01 ENTR 

00403 ENTR 

40000 ENTR 

6.3.12.2.13 Verify on CRT, page 20 

VERB 21 NOUN 01 

R1 40000 

R3 00403 

6.3.12.2.14 On K-148 enter the following sequence 


NOUN 15 

ENTR 

ENTR (Push ENTR pushbutton twice) 

40034 

ENTR 

Verify R1 

* 40034 


00000 

ENTR 

ENTR 

Verify R1 

- 00000 


00000 

ENTR 

ENTR 

Verify R1 

- 00000 


00000 

ENTR 

ENTR 

Verify R1 

■ 00000 

(once) 

00000 

ENTR 

Verify R1 

- 00000 



6.3.12.2.15 Start analog recorders 4A1A3 and 4A3A2 using a chart speed of 
10 nm/sec (OG +360° TORQUE) 

6.3.12.2.16 On K-148 enter the following sequence 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.2.17 Monitor analog recorder 4A1A3. When the OG Torque Motor 
Current signal (GG2170) (Channel 2) drops to a quiescent 
level (approximately 12 minutes) stop the recorders. 



6.3.12.3 

6.3.12.3.1 


6.3.12.3.2 

6.3.12.3.3 


6.3.12.3.4 


6.3.12.3.5 


6.3.12.3.6 


Middle Gimbal Friction Test 

On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 4l NOUN 20 ENTR 

>00000 ENTR 

>00000 ENTR 

>06750 ENTR 

On the CRT, page 20, lines 19, 20 and 21 verify 
CDU X = >00000 100200, CDU Y = >00000 *00200, and 

CDU Z » >06750 *00200. 

Set up analog recorder 4AJLA3 to monitor the following: 




RECORDER 

ANALOG SELECT 

MBAS, NO, 

SIGNAL NAME 

CHANNEL 

SWITCH POSITION 

a. GG2136 

MG Servo Error Total 

1 

3 

b. GG2137 

MG Servo Error In Phase 

2 

3 

c. GG2150 

MG Torque Motor Current 

3 

3 

d. GG2143 

MG lx Resolver Cosine 

4 

3 

e. GG2250 

MG CDU Fine Error 

5 

3 

f. GG2142 

MG lx Resolver Sine 

6 

3 

g* 

SPARE 

7 

3 

h. 

SPARE 

8 

3 


After 10 seconds have elapsed since step 6.3.12.3*1> enter the'** 
following sequence into K-l48s. 


VERB 21 NOUN 01 ENTR 

00403 ENTR 

00000 ENTR 


Verify on CRT, page 20 

VERB 21 NOUN 01 

R1 00000 

R3 00403 


On K-148 enter the following sequence: 


NOUN 15 

ENTR 

ENTR (Press ENTR pushbutton twice) 

00000 

ENTR 

Verify R1 

- 00000 


00000 

ENTR 

ENTR 

Verify R1 

* 00000 


00000 

ENTR 

ENTR 

Verify R1 

* 00000 


14000 

ENTR 

ENTR 

Verify R1 

* 14000 

(once) 

00000 

ENTR 

Verify R1 

« 00000 



i 



6.3.12.3.7 


Start analog recorders 4A1A3 and 4A3A2 using a chart speed of 
10 Btt/sec. (MG - 135° TORQUE) 


6.3.12.3.8 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.9 Monitor analog recorder 4A1A3. When MG Torque Motor Current 
(GG2150) (Channel 3) drops to a quiescent level (approximately 
6 minutes), stop the recorders. 

6.3.12.3.10 On K-148 enter the following sequence: 


VERB 40 

NOUN 20 

ENTR 

Wait 3 seconds 

VERB 4l 

NOUN 20 

ENTR 


+00000 

ENTR 



+00000 

ENTR 



-06750 

ENTR 




6.3.12.3.11 On the CRT, page 20, lines 19, 20 and 21 verify 

CDU X = 400000 ±00200, CDU Y = +00000 ±00200, and CDU Z * 
-06750 -00200. 

6.3.12.3.12 After 10 seconds has elapsed since step 6.3*12.3.10, enter the 
following sequence into K-148: 

VERB 21 NOUN 01 ENTR 
00403 ENTR 

00000 ENTR 

6.3.12.3.13 On the CRT, page 20, verify 

VERB 21 NOUN 01 ' 

R1 00000 

R3 00403 

6.3.12.3.14 On K-148 enter the following sequence: 


NOUN 15 

ENTR 

ENTR (Press ENTR pushbutton twice) 

00000 

ENTR 

Verify R1 

* 00000 


00000 

ENTR 

ENTR 

Verify R1 

. 00000 


00000 

ENTR 

ENTR 

Verify R1 

« 00000 


63777 

ENTR 

ENTR 

Verify R1 

- 63777 

(once) 

77777 

ENTR 

Verify R1 

« 77777 



_j 



6.3.12.3.15 

6.3.12.3.16 

6.3.12.3.17 


6.3.12.3.18 


6.3.12.4 


6.3.12.4.1 


6.3.12.4.2 


6.3.12.4.3 


6.3.12.4.4 


Start analog recorders 4A1A3 and 4A3A2 using a chart speed of 
10 un/sec. (MS + 135° TORQUE) 

On K-148 enter the following sequence: 

VERB 42 EHTR 

VERB 33 ENTR 

Monitor analog recorder 4A1A3. When the MS Torque Motor 
Current signal (GG2150) (Channel 3) drops to a quiescent level 
(approximately 6 minutes) stop the recorders. 

On K-148 enter the following sequence: 

VERB 4l NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Test Analysis 

Remove the strip charts from analog recorders 4A1A3 and 4A3A2. 

Examine each trace carefully to detect any shart discontinuities 
of the traces. Disregard all transients less that 0.5 second 
(5 mm) on any Torque Motor Current signal. Disregard all 
transients less than 0.2 second (2 mm) on any CDU Fine Error 
signal. 

No Torque Motor Current signal on CH 4 shall ever exceed 
(0.125) amp. Sensitivity on recorder is 20 ma/division. 

No CDU Fine Error on CH 3 shall ever exceed (.070) volts. 
Sensitivity on recorder is 50 mv/division. 



6.3.13 

6.3.13.1 

6.3.13.1.1 

6.3.13.1.2 

6.3.13.1.3 


6.3.13.1.** 

6.3.13.1.5 

6.3.13.1.6 

6.3.13.1.7 

6.3.13.1.8 


Stabilization Loop Step Response Test 
IG Response Test 

On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

On CRT, page 16, line 20, verify IG MG, and OG platform between 
358 and 002. 

Set up analog recorder 4A1A3 to monitor the following: 


RECORDER ANALOG SELECT 


MEAS NO. 

SIGNAL NAME 

CHANNEL 

SWITCH POSITION 

a. GG2110 

IG Torque Motor Current 

1 

1 

b. GG2106 

IG Servo Error Total 

2 

1 

c. GG210? 

IG Servo Error In Phase 

3 

1 

d. GG2112 

IG IX resolver Sine 

4 

1 

e. GG2113 

IG IX Resolver Cosine 

5 

1 

f. GG2220 

IG CDU Fine Error 

6 

1 

g. GG1201 

IMU 28V 1 PCT 800 CPS 

7 

1 

h. 

SPARE 

8 



On K-lUd initiate FINE ALIGN by entering the following sequence: 


VERB 42 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

On the CRT, page 20, lines 19» 20 and 21 verify CDU X, CDU I 
and CDU Z indicate ♦ 00000 100200. 

CAUTION: If the transients caused by the subsequent step input 
do not die out within 15 seconds, remove IMU Operate Power. 

Enter 1000 into 4A2A6-R-START 155. The top part of the switch 
shall be illuminated. Insure that no other function switches on 
4A2A6-R155 are illuminated. 

Press XEQ/SEAL pushbutton on 4A2A6-R-155 to enter the DC step 
voltage into the IG stabilization loop. 

Prepare to start analog recorder 4A1A3 at a chart speed of 100 
mm/sec. (IG RESPONSE TEST) 



6.3.13.1.9 


6.3.13.1.10 

6.3.13.1.U 


6.3.13.2 

6.3.13.2.1 


6.3.13.2.2 


6.3.13.2.3 


6.3*13.2.4 

6.3.13.2.5 


Enter 0000 into 4A2A6-R-START 155. The top part of the 
switch shall be extinguished. Insure that no other function 
switches on 4A2A6-R-155 are illuminated. Start analog 
recorder 4A1A3. Press the XEQ/SEAL pushbutton to remove 
the step input to the IG stabilization loop. 

After the transient on Channel 3 of the recorder has died out, 
stop the recorder. 

From Channel 3 of the analog recorder 4A1A3, verify the time 
interval between the removal of the step input and the peak 
magnitude of the first overshoot is no greater than 0.2 second. 
Verify there are no more than 2 overshoots. 


MG Response Test. 


Set up analog recorder 4A1A3 to monitor the following: 


MEAS. NO* 

SIGNAL NAME 

RECORDER 

CHANNEL 

ANALOG SELECT 
SWITCH POSITION 

a. 

GG2136 

MG Servo Error Total 

1 

3 

b. 

GG2137 

MG Servo Error In Phase 

2 

3 

c. 

GG2140 

MG Torque Motor Current 

3 

3 

d. 

GG2143 

MG IX Resolver Cosine 

4 

3 

e. 

GG2250 

MG CDU Fine Error 

5 

3 

f. 

GG2142 

MG IX Resolver Sine 

6 

3 

8 * 

GG1201 

IMU 28V 1 % 800 cps 

7 

1 

h. 


SPARE 

8 



On the CRT, page 20, lines 19, 20 and 21 verify CDU X, CDU Y 
and CDU Z indicate -*-00000 (100200). 


CAUTION: If the transients caused by the subsequent step 

input do not die out within 15 seconds, remove I*«J Operate 
power. 

Enter 0100 into 4A2A6-R-START 155. The top part of the 
switch shall be illuminated. Insure that no other function 
switches on 4A2A6-R155 ere illuminated. Press XEQ/SEAL 
pushbutton on 4A2A6-R.155 to enter the DC step voltage into 
the MG stabilization loop. 


Prepare to start analog recorder 4A1A3 at a chart speed of 
.100 mm/sec. (MG RESPONSE TEST). 

Enter 0000 into 4A2A6-R-START 155. The top part of the 
switch shall be extinguished. Insure that no other 
function switches on 4A2A6-R-155are illuminated. Start analog 
4A1A3. Press XEQ/SEAL pushbutton to remove the step input 
to the MG stabilization loop. 



6.3.13.2.6 


6.3.13.2.7 


6.3.13.3 

6.3.13.3.1 


6.3.13.3.2 


6.3.13.3.3 


6.3.13.3.* 

6.3.13.3.5 


6.3.13.3.6 


After the transient on Channel 2 of the recorder has died out, 
stop the recorder. 

From Channel 2 of 4A1A3, verify the time interval between 
the removal of the step input and the peak magnitude of the 
first overshoot is no greater than 0.2 seconds. Verify there 
are no more than 2 overshoots. 

OG Response Test 

Set up analog recorder 4A1A3 to monitor the following: 

RECORDER ANALOG SELECT 


MEAS. NO. 

SIGNAL NAME 

CHANNEL SWITCH POSITION 

a. 

GG2167 

OG Servo Error In Phase 

1 

2 

b. 

GG2170 

OG Torque Motor Current 

2 

2 

c. 

0G2166 

OG Servo Error Total 

3 

2 

d. 

GG2280 

OG CDU Fine Error 

4 

2 

e. 

GG2172 

OG IX Resolver Sine 

5 

2 

f. 

GG2173 

OG IX Resolver Cosine 

6 

2 

g. 

h. 

GG1201 

IMU 28V 1 % 800 cps 

SPARE 

7 

1 

On 

and 

the CRT, page 20, lines19, 20 and 21 
CDU Z indicate +00000 (±00200) 

verify CDU X, 

CDU Y 


CAUTION : ' If the transients caused by the subsequent step 
input do not die out within 15 seconds, remove IMU Operate 
power. 

Enter 0010 into 4A2A6-R-START 155. The top part of the 
switch shall be illuminated. Insure that no other function 
switches on 4A2A6-R-155 are inuminated. Press XEQ/SEAL 
pushbutton on 4A2A6-R-155 to enter the DC step voltage into 
the OG stabilization loop. 

Prepare to start analog recorder 4A1A3 at a chart speed of 
100 un/sec. (OG RESPONSE TEST). 

Enter 0000 into 4A2A6-R-155. The top part of the switch 
shall be extinguished. Insure that no other function switches 
on 4A2A6-R-155 are illuminated. Start analog recorder 
4A1A3. Press XEQ/SEAL pushbutton to remove the step input 
to the OG stabilization loop. 

After the transient on Channel 1 of the recorder has died 
out, stop the recorder. 


6.3.13.3.7 


From Channel 1 of 4A1A3, verify the time interval between 
the removal of the step input and the peak magnitude of the 
first overshoot is no greater than 0.2 seconds. Verify 
there are no more than 2 overshoots. 

6.3.13.3.8 On K-1U8 enter the following sequence: 

VERB 4l NOUN 20 ENTR 

+00000 ENTR 

•KXXXX) ENTR 

+00000 ENTR 


l 



6.3.14 


6.3.14.1 


6.3.14.2 

6.3.14.3 

6.3.14.4 

6.3.14.5 


6.3.14.6 


6.3.14.7 


6.3.14.8 


6.3.14.9 


6.3.14.10 


Gyrocompassing Test 

Insure that the IMU Operate power and LGC Operate power has 
been applied for a minimum of one hour and that the IMU is not 
in a Girnbal Lock condition. 

On K-148 enter the following sequence: 

VERB 57 ENTR 

00006 ENTR 

VERB 06 NOUN 6l shall flash. 

On the CRT, page 20, Row 1 shall display Launch Azimuth. 

If value for Row 1 is correct, proceed to the next step. If 
value for Row 1 is incorrect, enter the following into K-148: 

VERB 21 ENTR 

±XXXXX ENTR Correct launch azimuth 

Verify value in Row 1 is correct. 

On K-148 enter the following: 


VERB 33 ENTR 
VERB 06 NOUN 6l shall flash. 

On the CRT, page 20, Row 1 and. Row 2 shall display Navi gat i on^Base 
Azimuth and Latitude, respectively. 

If the values for Row 1 and Row 2 are correct, proceed to the 
next step. If the values for Row 1 or Row 2 are incorrect, 
enter the following into K-148. 


If Row 1 is incorrect: 


If Row 2 is incorrect: 


VERB 21 
-XX XXX 

VERB 22 
+XX.XXX 


ENTR 

ENTR (Correct Nav Base 
Azimuth) 

ENTR 

ENTR (Correct Site 
Latitude) 


Verify values for Row 1 and Row 2 are correct. 


On K-148 enter the following: 

VERB 33 ENTR 

VERB l6 NOUN 20 

On the CRT, page 20, lines 19> 20 and 21 display CDU X, CDU Y 
and CDU Z angles, respectively. 


6.3.14.11 




6.3.14.12 


After one hour has elapsed since step 6.3.14.10, read and record 
CDU X, CDUY and CDU Z angles. 

On K-148 enter the following: 


6.3.14.13 

VERB 36 ENTR 

6.3.14.14 Repeat steps 6.3.14.2 through 6.3.14.12 

6.3.14.15 The OG angle obtained in step 6.3.14.12 shall not differ from 
that obtained in step 6.3.14.14 by more than ±0.25 deg. 

6.3.14.16 The IG and MG angles obtained in step 6.3.14.12 shall not differ 
• from those obtained in step 6.3.l4.l4 by more than -0.10 deg. 

6.3.14.17 On K-148 enter the following sequence: 

VERB 4l NOUN 20 ENTR 
♦00000 ENTR 

♦00000 ENTR 

+00000 ENTR 



6.3.15 


Fine Alignment Test 


6.3.15.1 

6.3.15.1-1 

6.3.15.1.2 


6.3.15.1.3 

6 . 3 . 15 . 1 .^ 

6 . 3 . 15 . 1.5 

6 . 3 . 15 . 1.6 

6.3.15.1.7 


ROTE: This test shall normally be made after completion of 
the AOT Functional Accuracy Test ( 6 . 3 . 16 ). 

AOT Line of Sight Determination 

Place the AOT in Detent Position L (-60*) 

While sighting through the AOT, have a theodolite, here¬ 
after called target # 1 , moved on the tooling bar until it 
lies in the proper target area as defined in Figure 1. 



View through AOT. The target should lie somewhere in the 
region represented by the shaded area (from l/4 to 3/^ of the 
distance from the center to the edge of the field of view. 


Place a light source in back of the AOT (on the eyepiece side) 
so as to be visible to the theodolite through the AOT. 

Level the theodolite at target #1. 

Adjust the azimuth and elevation angles of the theodolite 
at target #1 until the light source backlighted through the 
AOT is in the center of the theodolites field of view. Read 
and record azimuth and elevation angles of theodolite # 1 . 

Remove the light source from behind the AOT. While sighting 
through the AOT, rotate the reticle pattern until the Y 
reticle line and the center of target #1 intersect. Read 
and record the micrometer dial setting. 

Rotate the reticle pattern of the AOT until the Spiral and 

the center of target §1 intersect. Read and record the 
micrometer dial setting. 



Typical Fine Alignment Equipment Configuration 


True Horth 



6.3.15* 1.8 Place the AOT la latent Poe it ion F (0*). 


6.3.15.1.9 

6.3.15.1.10 

6.3.15.1.11 

6.3.15.1.12 


Vhile sighting through the AOT, have a second theodolite, 
hereafter called target #2, moved on the tooling bar until 
it lies in the proper target area as defined in Figure 1. 

Repeat stepe 6.3.15.1*3 through 6.3.15*1.7 tor target #2. 

Place a third theodolite directly over a known benchmark, 
hereafter called B.M. #1. 

Backsight the theodolites at B.M. #1 and target #1 on each 
other. Read and record each azimuth angle. 


6.3.15.1.1^ Sight the theodolite at B.M. #1 onto a second benchmark, 
hereafter called B.M. #2. The azimuth between B.M. #1 
and B.M. #2 shall be known with respect to true north. 

Read and record the azimuth angle on the theodolite at 

B.M. #1. 

6.3.15.1.15 From the previous data, calculate the azimuth and elevation 
angles from the ACT to target #1 and target #2. Bach AOT 
azimuth angle shall be the positive angle measured clock wise 
from north. The following typical example is representative 
of the calculation procedure to be followed. 



6.3« 15*2 Typical Data Sheet used in sample calculations. 

Ref. Azimuth from B.M. #1 to B.M. #2 is +7*t* 1*0'0" clockwise from true north. 


Step Data Obtained 

Data Source 

Target 

Assumed (Data) 

a. 6.3.15.1.5 


Thrget #1 Theod. 

AOT 

Azimuth - 120*30'0" 

b. 




Elevation - 1*5*1*0" 

c. 6.3.15.1.6 


AOT 

Target #1 

Y ROT - +27065 

a. 6.3.15.1.7 


AOT 

Target #1 

S ROT * +17505 

e. 6.3.15.1.10 


Thrget #2 Theod. 

AOT 

Azimuth - 267*20'0" 

f. 




Elevation - 1*5*2'0" 

g* 


AOT 

Target #2 

Y ROT - **07620 

h. 




S ROT - +31570 

1. 6.3.15.1.12 


Target #1 Theod. 

B.H. #1 

Azimuth - 267*55'0" 

J* 


B.M. #1 Theod. 

Target #1 

Azimuth « 71*1+0'0" 

k. 6.3.15.1.13 


Thrget #2 Theod. 

B.M. #1 

Azimuth - 330*50'0" 

1. 


B.M. #1 Theod. 

target #2 

Azimuth - 20*55'0" 

m. 6.3.15.1.1^ 


B.M. #1 Theod. 

b.m. #e 

Azimuth - 20*55*0" 

n. Mfgr's Detent 

L 

Azimuth Angle 

(for 6.3.15.3.3) 

-60*5*35 w - -060.09* 

0. Mfgr's Detent 

F 

Azimuth Angle 

(for 6.3.15.3.5) 

-0*12'1*2" - -000.21* 

p. Mfgr's Detent 

R 

Azimuth Angle 

(for 6.3.15.3.7) 

+59**+6'17" - -*059.77* 

q. Mfgr's Detent 

L 

Elevation Angle 

(for 6.3.15.3.9) 

+l*l**l*0'50" * +0M*.67* 

r. Mfgr's Detent 

F 

Elevation Angle 

(for 6.3.15.3.11) 

+1*5*0'10" * 01*5.00* 

s. Mfgr's Detent 

R 

Elevation Angle 

(for 6.3.15.3.13) 

+1*6*10'15" - **01*6.17' 


. . 6.3.15.2 Sample Calculations. The following’ calculations are from 

assumed values of data for the purpose of showing the 
procedure to be followed. Under no circumstances should the 
following numerical data be used In the actual test. 

6.3.15.2.1 

Target #1 azimuth with respect to true north * 

X 1 - REF + * 2 + «C^ 

* 2 « j - m - 71*1*0'0" • 20*55*0" - +50*1*5'0" 
ci k - a - i * 120*30'0" - 267*55*0" - -11*7*25'0" 

« 7*+* i +0'0" + 50*45*0" + (-11*7*25'0") - 4536*120'0" - +338.00 
Target $1 azimuth angle - +33800 


1 



6.3.15. 

6.3.15. 

6.3.15. 

6.3.15. 

6.3.15 

6.3.15 


2.2 for 6.3.15.4.6 

Target #1 elevation angle 

from 6.3.15.1.5, elevation - +45*1'0" « 445 . 0166 * * + 1*5017 


2.3 for 6.3.15.4.8 

Target #2 azimuth vith respect to true north * Xg 
Xg - REF. + * x + *3 

* - 1 - m - 48*3ft'0" - 20*55'0" - 27*35'0" 

0 L - e-k - 267*20*0" - 330*50*0" - -63*30*0" 

/, Xg - 74*1*0*0" +27*35*0" - 63*30*0" * +38*45*0" * +038.75 

Tfcrget #2 azimuth angle • +03875 

,2.4 for 6.3.15.4.8 

Thrget #2 elevation angle 

from 6.3.15.1.10, elevation - +45*2*0" * +45.033 * +**5033 
,2.5 for 6.3.15.4.13 

Modified Y ROT angle, target #1 - 6.3.15.2-c-Mfgr*s Detent 
L Azimuth Angle + Mfgr*s Detent F Azimuth Angle 
fro. 6.3.15.2-0 -270.65* - -270.65 

from 6.3.15.3.3 (assume Mfgr's Detent LAz) * -60 5*35 - -060.09 

from 6.3.15.3.5 (assume Mfgr's Detent FAz) * -0*12*42" « -000.21 

+270.65 

« (- 060 . 09 ) 

+330.74 

+(- 000 . 21 ) 

+ 330.53 - entry for 6.3.15.4.13 (Mod Y ROT, Tgt. #1) 


. 2.6 


.2.7 


for 6.3.15.4.13 

Modified S ROT Angle, Target #1 - 6 . 3 . 15 . 2 -d - Mfgr’s Detent L 
Azimuth angle + Mfgr's Detent F Azimuth Angle 
from 6 . 3 . 15 * 2 -d 
from 6 .3*5*3«3 
from 6.3.15.3.5 
+175.05 
- (-060.09) 

+ 235.14 

‘ + (- 000.21) , _ x 
+ 234.93 * entry for 6.3.15*4.13 (Mod 3 ROT, Tgt. fl) 


+17505 - +175.05 
-60*5'35" - -060.09 
-0*12'42" - - 000.21 


for 6.3.15.4.17 - 

Modified Y ROT Angle, Target #2 - Y ROT angle, Target #2 
from 6.3.15.2-g ( +07620 ). (Ho modification is required.) 



6.3.15*2.8 


6.3*15*3 

6.3*15*3*1 

6.3*15*3*2 


6.3*15*3*3 

6.3*15*3.^ 


6.3*15*3.5 

6.3*15*3*6 


6.3*15*3*7 


6.3*15*3*8 


6.3*15*3*9 

6.3*15*3*10 


for 6.3*15*4.17 

Modified S ROT, Angle, Target #2 =■ S ROT. Angle, Target #2 
froa 6.3.15.2-h ( -*31570 )* (Mo modification la required) 

The computer shall be loaded vlth the corrected azimuth and 
elevation angles of each detent position from the manufacturers 
calibration data. This is done in the following manner. 

Verify the GAN System is operating in the Operate mode as 
defined in sequence 6.2.4.13. 

On K-148 enter the vollowing 
VERB 21 HOUR 03 EJfTR 

1462 ENTR 

On the CRT, page 20, verify VERB 21 NOUN 03 is flashing and 
that R3 - 01462. 

On K-148 enter the following 

-XXX.XX ENTR (Mfgr's Detent L Azimuth from 6.?*15.2-n) 

On the CRT, page 20 line 2, verify R1 * -XXX.XX 

On K-148 enter the following 
ENTR (VERB 21 HOUN 03 shall flash) 

1463 ENTR 

On the CRT, page 20 line 4, verify R3 - 01463 
On K-l4d enter the following 

±XXX.XX ENTR (Mfgr's Detent F Azimuth from 6.3.15.2-o) 

On the CRT, page 20 line 20, verify R1 * ± XXX.XX 

On K-146 enter the following 
ENTR 

1464 ENTR 

On the CRT, page 20 line 4, verify R3 ■ 01464 
On K-148 enter the following 

+XXX.XX ENTR (Mfgr's Detent R Azimuth from 6.3.15.2-p) 

On the CRT, page 20 line 2, verify R1 * +XXX.XX 

On K-148 enter the following 
ENTR 

1465 ENTR 

On the CRT, page 20 line 4, verify R3 ■ 01465 
On K-148 enter the following 

+XXX.XX ENTR (Mfgr's Detent L Elevation from 6.3.15‘2-q) 

On the CRT, page 20 line 2, verify R1 ■ +XXX.XX 

On X-148 enter the following 
ENTR 

1466 ENTR 

On the CRT, page 20 line 4, verify R3 * 01466 



6.3.15.3.11 

6.3.15.3.12 

6.3.15.3.13 

6.3.15. * 

6.3.15. *.1 

6.3.15. *.2 

6.3.15. *.3 

6.3.15. *.* 

6.3.15**«5 


On K-l*8 enter the following 

+XXX.XX ENTR (Mfgr's Detent F Elevation fro* 6.3.15.2-1*) 

On the CRT, page 20 line 2, verify R1 - +XXX.XX 

On K-l*8 enter the following 
ENTR 

1467 EWTR 

On the CRT, page 20 line 4, verify R3 ■ 01*67 
On K-l*8 enter the following 

+XXX.XX ElfTR (Mfgr's Detent R Elevation from 6.3.15.2-a) 

On the CRT, page 20 line 2, verify R1 * +XXX.XX 

The G&N System shall have been operating in Operate mode 
at least one hour before proceeding with this test. 

On K-l*8 enter the following 
VERB 57 ENTR 
00003 ENTR 

On the DSKY, verify FROG 07 is displayed and that VERB 06 HOUR 6l 
is flashing. 

On the CRT, page 20 lines 2-3, R1 shall indicate +13500 
(SM Azimuth) and R2 shall indicate +XX.XXX (Site latitude). 

If the above values are correct, proceed to the next step. 

If the values for R1 or R2 are incorrect, enter the following 
into K-l*8 

If R1 is incorrect: VERB 21 ENTR 
+13500 ENTR 

If R2 is incorrect: VERB 22 ENTR 

+XX.XXX ENTR (Site latitude) 

Verify the values for R1 and R2 are correct. 

On K 1*8 enter the following 
VERB 33 HfTR 

On the CRT, page 20, verify VERB 21 NOUN 30 is flashing. 

On K-l*8 enter the following 

+000O1 ElfTR (Fine Alignment Test Position #1) 

+00000 ENTR (using ACT) 



6.3.15*^*6 On the CRT, page 20, verify VERB 06 NOUN 6l Is flashing. 

On the CRT, page 20 lines 2-3-4, the following shall be displayed • 

R1 - +XXX. XX Target #1 Azimuth angle with respect to true north 
(from step 6.3*15*2.1 of calculations). 

R2 ■ +XX.XXX Target #1 Elevation angle (from step 6.3*15*2.2 
of calculations) 

R3 * 00001 (indicating Target #l) 

If the values for Rl, R2 and R3 are correct, proceed to the next step. 
If the values for Rl, R2 or R3 are incorrect, enter the following 
into K-148. 

If Rl is incorrect: VERB 21 ENTR 

+XXX.XX ENTR (Target #1 Azimuth angle from 
step 6.3.15.2.1 of calculations) 

If R2 is incorrect; VERB 22 ENTR 

+XX.XXX (Target #1 Elevation angle from 
step 6.3.15.2.2 of calculations) 

If R3 i* incorrect: VERB 22 ENTR 
00001 ENTR 

Verify the values for Rl, R2 and R3 are correct. 

6.2.14.3.7 On K-148 enter the following 
VERB 33 ENTR 

6.3.15.4.8 On the CRT, page 20, verify VERB 06 NOUN 6l is flashing. 

On the CRT, page 20 lines 2-3-4, the following shall be displayed. 

Rl ■ +XXX.XX Target #2 Azimuth angle with respect to true north 
(from step 6.3*15*2.3 of calculations) 

R2 ■ +XX.XXX Target #2 Elevation angle (from step 6.3.15.2.4 of 
calculations) 

R3 * 00002 (indicating Target #2) 

If the values for Rl, R2 and R3 are correct, proceed to the next step. 
If the values for Rl, R2 or R3 are incorrect, enter the following 
into K-148. 

If Rl is incorrect: VERB 21 ENTR 

-fXXX.XX ENTR (Target #2 Azimuth angle from 
step 6.3*15*2.3 of calculations) 

If R2 is incorrect: VERB 22 ENTR 

+XX.XXX ENTR (Target #2 Elevation angle from 
step 6.3.15.2.4 of calculations) 

If R3 is incorrect: VERB 23 ENTR 
00002 ENTR 

Verify the values for Rl, R2 and R3 are correct 

6.3.15.4.9 On K-148 enter the following 
VERB 33 ENTR 

6.3.15.4.10 On the CRT, page 20, verify VERB 51 is flashing and that Rl * 00001. 

6.3.15.4.11 On the computer control and Reticle Dinning Assembly, press 
MARK X pushbutton. 


j 



6.3.15.4.12 


6.3.15.4.13 


6.3.15.4.14 


6.3*15.4.15 


6.3.15*4.16 

6.3.15.^.17 


6.3.15.4.18 


6.3.15^.19 


6.3.15.4.20 

6.3.15.5 

6.3.15.5.1 


On K-148 enter the following 
(VERB 21 HOUR 30 shall flash) 

00000 ElfTR (VERB 21 NOUN 43 shall flash) 

400001 ElfTR (VERB 21 NOUN 42 shall flash) 

+XXX.XX ElfTR (Modified Y ROT angle Tgt. #1 from step 6.3*15.2.5 
of calculations) 

(VERB 22 NOUN 42 shall flash) 

+XXX.XX ElfTR (M odified S ROT angle, Tgt #1 from step 6.3.15.2.6 
of calculations) 

On the CRT, page 20, verify VERB 51 is flashing and R1 - 00002. 

On the computer control and Reticle Dimming Assembly, press 
MARK X pushbutton. 

On K-148 enter the following 
(VERB 21 NOUN 30 shall flash) 

00000 ElfIR (VERB 21 NOUN 43 ahall flash) 

00002 ElfTR (VERB 21 NOUN k2 shall flash) 

+XXX.XX ElfTR (M odified Y ROT. angle, Tgt. #2 from step 6.3.15.2.7 
of calculations.) 

(VERB 22 NOUN 42 shall flash) 

+XXX.XX ElfTR (Modified 3 ROT angle, Tgt. #2 from step 6.3.15.2.8 
of calculations) 

After approximately 100 seconds, on the CRT, page 20, VERB 51 shall 
flash and R1 - 00001. Repeat steps 6.3.5.4.11 through 6.3.15.4.15. 

After approximately 7 minutes VERB 06 NOUN 66 shall flash. On 
the CRT, page 20 lines 2-3, read and record Y PIPA misalignment 
(including Y PIPA bias) about Z axis. 

R1 indicates whole part, R2 indicates fractional part in units of 
arc seconds. 

On K-148 enter the following 
VERB 33 BNTR 

VERB 06 NOUN 66 shall flash 

On the CRT, page 20 lines 2-3, read and record Z PIPA misalignment 
(including Z PIPA bias) about Y axis. R1 is whole part, R2 is 
fractional part in units of arc seconds. 

On K-148 enter the following 
VERB 34 ENTR 

On K-148 initiate the Fine Alignment test in position #2 by 
entering the following 
VERB 57 ENTER 
00003 ENTR 

On the DSJCY, verify PROG 07 is displayed and that VERB 06 NOUN 6l 
is flashing. 



6.3.15.5-2 


6.3-15.5.3 

6.3.15.5> 

6.3.15.5.5 

6.3.15.5.6 


6.3.15.5.7 

6.3.15.5.8 

6.3.15.5.9 


6.3.15.6 


6.3.15.6.1 


On the CRT, page 20 lines 2-3, verify R1 - +13500 and R2 « ±XX.XXX 
(Site Latitude) 

If the values for R1 and R2 are correct, proceed to the next step 
If the values for R1 or R2 are incorrect, enter the following 
into K-1U8 

If R1 is incorrect: VERB 21 ERTR 
+13500 ERTR 

If R2 is incorrect: VERB 22 ENTR 

+XX.XXX ERTR (Site latitude) 

Verify the values for R1 and R2 are correct. 

On K-ll*8 enter the following 
VERB 33 ERTR 

On the CRT, page 20, verify VH*B 21 HOUR 30 is flawing. 

On K-lb6 enter the following 

+00002 ERTR (Fine Alignment Test Position #2) 

+00000 ERTR (using ACT) 

Repeat steps 6.3*15*^*6 through 6.3»15*^*17» 

After approximately 7 minutes, VERB 06 HOUR 66 shall flash. On 
the CRT, page 20 lines 2-3, read and record X PIPA misalignment 
(including X PIPA bias) about Y axis. R1 indicates whole part, 

R2 indicates fractional part in units of arc seconds. 

On K-1U8 enter the following 
VERB 33 ERTR 

VERB 06 HOUR 66 shall flash 

On the CRT, page 20 lines 2-3, read and record Y PIPA misalignment 
(including Y PIPA bias) about X axis. R1 is whole part, R2 is 
fractional part in units of arc seconds. 

1b ruinate the test by entering in K-l*td the following 

VHtB 36 ERTR 

VERB hi NOUR 20 ERTR 

+00000 ERTR 

+00000 ENTR 

+00000 ENTR 

Results 

The PIPA bias, determined previously in the IMU Performance Test 
(6.3.9) must be deducted from the resultant data of this test. 

from 6.3»15*^«19 

Y PIPA misalignment (including bias) (Rl) (R2) 

about Z axis - ±XXXXX.XXXXX sec 

less Y PIPA bias (from 6.3*9) - (±XXXXX.XXXXX) sec 

Y PIPA misalignment about Z axis - 

This shall not exceed ± 200 arc sec. 



6.3.15.6.2 


6.3.15.6.3 


6.3.15*6.4 


from 6.3.15.4.21 

Z PIPA misalignment (including bias) (Rl) (R2) 
about Y axis - ±XXXXX.XXXXX sec 

less Z PIPA bias (from 6.3*9) - -(±XXXXX.XXXXX)sec 

Z PIPA misalignment about Y axis * 

This shall not exceed ± 200 arc sec. 

from 6.3.15.5.6 

X PIPA misalignment (including bias) (Rl) R2) 
about Y axis - ±XXXXX.XXXXX 

less X PIPA bias (from 6.3.9) - - (iXXXXX.XXXXX) 

X PIPA misalignment about Y axis * 

This shall not exceed ± 200 arc sec. 

from 6.3.15.5.8 

Y PIPA misalignment (including bias) (Rl) (R2) 

about X axis - ±XXXXX.XXXXX 

less Y PIPA bias - - (±XXXXX.XXXXX) 

Y PIPA misalignment about X axis - 

This shall not exceed ± 200 arc sec. 



6.3.16 

6.3.16.1 

6.3.16.1.1 


6.3.16.1.2 

6.3.16.1.3 


6.3.16.1.* 

6.3.16.1.5 

6.3*16.1.6 

6.3.16.1.7 

6.3.16.1.8 


6.3.16.1.9 


6.3.16.1.10 


AOT FUNCTIONAL ACCURACY 

Determination of Detent angles (Theodolites) 

Place the AOT in detent position F. 

NOTE: Provisions for communication between the AOT and theodolite 
operators are required. 

While viewing through the AOT, instruct the theodolite "F" 
operator to translate vertically and laterally until the target 
lies approximately in the center of the AOT reticle. 

Instruct the theodolite "F" operator to adjust the target in 
azimuth and elevation until the target cross hairs are centered 
with respect to the AOT reticle. 

CAUTION: The theodolite must be precisely level when alignment is 
achieved. 

When alignment is accomplished, set the theodolite azimuth to 
exactly 0*00*00". Read and record this value and the elevation 
angle as measured from horizontal. 

Rotate theodolite "F" clockwise approximately 90* and in 
elevation to autocolllmate with theodolite "L". Read and 
record the azimuth of theodolite "F". 

Set the azimuth scale of theodolite "L" to precisely 0*00*00" 
while it is autocollimated with theodolite "F". 

Set the AOT in detent position "L". 

While viewing through the AOT, instruct theodolite "L" operator 
to adjust the azimuth and elevation of the instrument until the 
full aperture of the target is visible. 

NOTE: The target will appear in the lower right hand quadrant 

of the AOT field of view. Do not translate the theodolite. 

Rotate the AOT control knob clockwise until the center of the 
target reticle is superimposed between the double Y reticle. 

Read and record the azimuth and elevation of theodolite "L". 

Read and record the AOT counter value. Repeat the AOT reading 
three times and average the results. 

Rotate the AOT control knob clockwise until the center of the 
target reticle is superimposed between the double lines of the 
spiral reticle. 

CAUTION: Use extreme care to assure that centering is accomplished. 
Read and record the AOT counter value. Repeat the 
reading three times and average the results. 



6.3.16.1.11 Move theodolite "7" to the stop on the tooling bar which is the 
position for theodolite “R". 

6.3.16.1.12 Rotate theodolite "L" in elevation and counter clockwise in 
azimuth until autocolllmation with theodolite "R n is accomplished. 
Set the azimuth scale of theodolite "R" to precisely 0*00'00". 

6.3.16.1.13 While viewing through the AOT, instruct theodolite "R" operator 

to move the target in azimuth and elevation until the full aperture 
is visible. 

ROTE: The target will appear in the lower left hand quadrant 
of the AOT field. Do not translate the theodolite. 

6.3.16.1.1^ Rotate the AOT control knob until superposition of the target 
between the Y reticle lines is accomplished. Read and record 
the theodolite "R” azimuth and elevation. Read and record the 
AOT counter value three times and average the results. 

6.3.16.1.15 Rotate the AOT reticle until the center of the target is super¬ 
imposed with the spiral. Read and record the AOT counter 
value three times and average the results. 

6.3.16.1.16 Using the values measured in the above steps and as shown in 
Exhibit 3 below, compute angles X^ and Xg from: 

X 1 - cos* 1 sin 0 1 sin 0 g ♦ cos ^ cos 0 2 cos 180-^ + ) 

Xg - cos* 1 ' sin ^ sin 0^ ♦ cos 0 X cos 0^ cos lBO- + 

Where:’ 

- azimuth value, step 6.3* 16.1*9 
ot 2 ■ azimuth value, step 6.3.16.1.5 

■ azimuth value ■ lBO - ^ 

- azimuth value, step 6.3.16.1.1b 

0^ - theodolite "L" elevation, step 6.3.16.1.9 

0 2 * theodolite "7" elevation, step 6.3*16.l.b 

0^ « theodolite "R" elevation, step 6.3.16.1.1b 




ACT ACCURACY TEST 


6 . 3 . 16.2 


6.3.16.2.1 


6.3.16.2.2 


6.3.16.2.3 


6.3.16.2.4 


6.3.16.2.5 


6.3.16.2.6 


6.3.10.2.7 


6.3.16.2.8 


6.3.16.2.9 


COMPUTER LOADING OF MANUFACTURER'S DETENT 

Die GAN System shall he operated in Standby Mode. 

On the CRT, page 15, line 5* verify that +20 VDC IMU OPERATE 
(OG 1500) power is off. 

The computer shall be loaded with the corrected azimuth and 
elevation angles of each detent position obtained from the 
manufa dburer's calibration data. Biis is done in the following 

manner. 

On X-148 enter the following: 

VERB 21 NOUN 03 ENTR 

1462 ENTR 

On the CRT, page 20, verify VERB 21 NOUN 03 is flashing and 
that R3 - 01462. 

On K-148 enter the following: 

-XXX.XX ENTR (Mfgr's Detent L. Azimuth Angle) 

On the CRT, page 20, line 2, verify R1 * -XXX.XX 

On K-148 enter the following: 

ENTR (VERB 21 NOUN 03 shall flash) 

1463 ENTR 

On the CRT, page 20, line 4, verify R3 - 01463 
On K-1^8 enter the following: 

±XXX.XX ENTR (Mfgr's Detent F Azimuth Angle) 

On the CRT, page 20, line 2, verify R1 * ±XXX.XX 
On K-148 enter the following: 

ENTR 

1464 ENTR 

On the CRT, page 20, line 4, verify R3 * 01464 
On K-148 enter the following: 

+XXX.XX ENTR (Mfgr's Detent R Azimuth Angle) 

On the CRT, page 20, line 2, verify R1 - +XXX.XX 



6.3.16.2.10 On K-148 enter the following: 


ElfPR 

1465 ElfPR 

On the CRT, page 20, line 4, verify R3 * 01465 
6.3.16.2.11 On K-148 enter the following: 

+XXX.XX ElfPR (Mfgr's Detent L Elevation Angle) 

On the CRT, page 20, line 2, verify R1 - +XXX.XX 
6*3*16.2.12 On K-148 enter the following: 

ElfTR 

1466 ElfTR 

On the CRT, page 20, line verify R3 - 01466 
6.3.16.2.13 on K-l46 enter the following: 

+XXX.XX ElfTR (Mfgr's Detent F Elevation Angle) 

On the CRT, page 20, line 2, verify R1 - +XXX.XX 
6.3*16.2.14 On K-148 enter the following: 

ERTR 

1467 ElfTR 

On the CRT, page 20, line 4, verify R3 - 01467 
6.3.16.2.15 On K-148 enter the following: 

+XXX.XX ElfTR (Mfgr's Detent R Elevation Angle) 

On the CRT, page 20, line 2, verify R1 - +XXX.XX 
6.3.10.3 CALCULATIONS 

6.3.16.3.1 The following calculations shall be made separately by the 
K-START Operator and the Senior Engineer on the Low Boy. 

They shall be verified prior to entering the Y or S angle 
inforaation into the computer. 

6.3.16.3.2 For step 6*3.16.4.4 and 6.3.16.4.16 below, value to be entered 
into the computer is equal to: 

Y-ROT. ANGIE, Tgt. "L" (from step 6.3.I6.I.9) ainus Mfgr's 
Detent L Azimuth Angle (from step 6.3.16.2.5) plus Mfgr's Detent 
F Azimuth Angle (from step 6.3.16.2.7) 


» 



6.3.16.3.3 


6 . 3 . 16 . 3 .** 


6.3.16.3*5 


6.3.16.3.6 


6.3.16.** 


6.3.16.**.! 


6.3.16.**.2 


6.3.16.**.3 


6.3.16.**.** 


6.3.16.**.5 


6.3.16.**.6 


For step 6.3.16.4.6 and 6.3.16.4.Id below, value to be entered 
into computer is equal to: 

3-ROT. ANGUS, Tgt. "L" (from step 6.3.16.I.IO) minus Mfgr's 
Detent L Azimuth Angle (from step 6.3.16.2.5) plus Mfgr’s 
Detent F Azimuth Angle (from step 6.3*16.27) 

For steps 6.3.16.4.9 and 6.3.16.4.11 below, there are no 
calculations involved and the entries are all zeros. 

For step 6.3.16.4.21, value to be entered into compute is equal 
to: 


Y-ROT. ANGLE, Tgt. "R" (from step 6.3*l6.1.l4) minus Mfgr's 
Detent R Azimuth Angle (from step 6.3*16.2.9) plus Mfgr's 
Detent F Azimuth Angle (from step.6.3.16.2.17) 

for step 6.3.16.4.23 below, value to be entered into computer 
is equal to: 

S-ROT. ANGUS, Tgt. "R" (from step 6.3.16.1.15) minus Mfgr's 
Detent R Azimuth Angle (from step 6.3*16.2.9) plus Mfgr's 
Detent F Azimuth Angle (from step 6.3.16.2.7). 

COMPUTER DETERMINATION OF SIGHTING ANGLES 

On K-148 enter the following: 

VERB 57 ENTR 
12 ENTR 

On the CRT, page 20, verify VERB 51 i* flashing and that 
R1 - 00001. 

On the Computer Control and Reticle Dinning Assembly, press 
MARK X pushbutton 

On the CRT, page 20, verify VERB 50 is displayed. 

On K-148 enter the following: 

ENTR (VERB 21 NOUN 30 shall flash on DSKY) 

00000 ENTR (VERB 21 NOUN 43 shall flash on DSKY) 

00001 ENTR (VERB 21 NOUN 42 shall flash on DSKY) 
tXXX.XX ENTR (from step 6.3.16.3*2) 

On CRT, page 20, line 3, verify R1 • ±XXX.XX (from step 
6.3.16.3.2 - VERB 22 NOUN 42 shall flash). 

On K-148 enter the following: 

tXXX.XX ENTR (from step 6.3.l6.3«3) 



6.3*16.4.7 


6.3*16.4.8 


6.3*16.4.9 


6.3.16.4.10 


6.3*16.4.11 


6.3*16.4.12 


6.3*16.4.14 

6.3*16.4.15 

6.3*16.4.16 


6.3*16.4.17 


6.3*16.4.18, 


6.3*16.4.19 


6.3*16.4.20 


On CRT, page 20, verify VERB 51 is flashing, 

R1 - 00002 and R2 - ±XXX.XX (fro* step 6.3*16.3*3)* 

On the Computer Control and Reticle Dinning Assembly, press 
MARK X pushbutton. 

On the CRT, pfge 20 verify VERB 50 is displayed 
On K-148 enter the following: 

ENTR (VERB 21 HOUR 30 shall flash on DSKY) 

00000 ENTR (VERB 21 NOUN 43 shall flash on DSXY) 

00002 ENTR (VERB 21 NOUN 42 shall flash on DSKY) 

4000.00 ENTR (Y-ROT. ANGLE, Tgt. "F") 

On the CRT, page 20, line 3, verify R1 - +000.00 (Y-ROT. 

ANGLE Tgt. "F"). (VERB 22 NOUN 42 shall flash). 

On K-148 enter the foliating: 

+000.00 ENTR (S-ROT. ANGUS, Tgt. "F"). 

On the CRT, page 20, line 3, verify R2 - +000.00 (S-ROT. 

ANGLE, Tgt. "F"). VERB 06 NOUN 03 shall be displayed. 

R1 shall display the LGC computed angle between Detent Positions 
L and F. Record Rl. (±XXX.XX DEGREES). 

On the CRT, page 20, verify VERB 51 1* flashing, and that 
Rl - 00001,. 

On the Computer Control and Reticle Dimming Assembly press 
MARK X pushbutton. 

On the CRT, page 20, verify VERB 50 is displayed. 

On K-148 enter the following: 

ENTR (VERB 21 NOUN 30 shall flash on DSKY). 

00000 ENTR (VERB 21 NOUN 43 shall flash on DSKY). 

00001 ENTR (VERB 21 NOUN 42 shall flash on DSKY). 

±XXX.XX ENTR from 6.3*16.3*2 

On the CRT, page 20, verify Rl - ±XXX.XX (fro* step 6.3*16.3*2). 
(VERB 22 NOUN 42 shall flash). 

On K-146 enter the following: 

1XXX.XX ENTR (fro* step 6.3*16.3*3)* 

On the CRT, page 20, verify VERB 51 is flashing. 

Rl * 00002 and R2 - ±XXX.XX (fro* step 6.3.16.3.3) 

On the Computer Control and Reticle Dimming Assembly, press 
MARK X pushbutton. 



6.3.16.4.21 

On the CRT, page 20, verify VJRB 50 la displayed. 

On K-148 enter the relieving: 

ENTR (VHSB 21 HOUR 30 shall flash on DSKY). 

00000 ENTR (VERB 21 NOUN 43 shall flash on D6KY). 

00003 ENTR (VERB 21 NOUN 42 shall flash on D6KY). 

±XXX.XX ENTR (fro* step 6.3*16.3.5) 


6.3.16.4.22 

On the CRT, page 20, line 3, verify R1 - tXXX.XX (fro* 
step 6.3.16.3.5). (VERB 22 NOUN 42 shall flash). 


6.3.16.4.23 

On K-148 enter the following: 

±XXX.XX ENTR (fron step 6.3.16.3.6) 


6.3.16.4.24 

On the CRT, page 20 line 3, verify R2 * ±XXX.XX (fron 
step 6.3.I6.3.6). VERB 06 NOUN 03 shall be displayed. R1 shall 
display the IOC computed angle between Detent Position L 
and R. Record Rl. (±XXX.XX DEGREES). 


6.3.16.5 

TEST RESULTS 


6.3.16.5.1 

The IOC computed angle between Left and Forward Detent 

Positions, obtained in step 6.3.16.4.12 shall differ from X. 

(calculated in step 6.3*l6.1.l6) by no more than ±0.08 degrees. 


6.3.16.5.2 

The IOC computed angle between Left and Right Detent Positions, 
obtained in step 6.3.16.4.24 shall differ from Xg 
(calculated in step 6.3.16.1.16) by no more than ±0.08 degrees. 




APPENDIX I 


MEASUREMENT TOLERANCES 


SIGNAL 

SIGNAL NAME 

G&N LAB TEST 
REQUIREMENT 

GG 1020 

♦l4 VDC LGC Supply 

14.0 * 0.2 VDC 

GG 1030 

4-4 VDC LGC Supply 

4.0 - 0.15 VDC 

GG 1040 

4-120 VDC PIPA Supply 

120 - 6.0 VDC 

GG 1070 

♦4 VDC CDU Supply 

4.0 * 0.2 VDC 

GG 1100 

-28 VDC Supply 

-27.5 - 6.0 VDC 

GG 1110 

2.5 VDC Telemetry Bias No. 1 

2.5 - 0.1 VDC 

GG nil 

25 VDC Telemetry Bias No. 2 

2.5 - 0.1 VDC 

GG 1201 

IMU 28 V 800 CPS 1% 

28 - 0.56 VRMS 

GG 1202 

IMU 28 V 800 CPS % 

28 - 1.4 VRMS 

GG 1203 

IMU 28 V 800 C PS 

28 ± 2.1 VRMS 

GO 1331 

3.2 KC 28 V Supply 1% 

• 28 - 0.57 VRMS 

GO 1331 

3.2 IOC 28 V Supply 1 i 

28 - 0.57 VRMS 

HG 1336B 

PH Diff 3.2 KC 28 V Sys/USC 

N/A 

GG 1500 

4-28 VDC IMU Oper BUSS 

28.5 +0, -1 VDC 

GG 1510 

♦28 VDC IMU STBY BUSS 

28.0 - 0.5 VDC 

GG 1513X 

+28 VDC IMU STBY/OFF 

28.0 - 1 VDC 

GG 1520 

4-28 VDC LGC Oper BUSS 

28.0 +4.5, -3.5 

GG 1523X 

4-28 VDC LGC Operate 

28.0 - 1 VDC 

GG 2001 

X PIPA S.G. OUT In PH 

4-2.5 - at lg 

GG 2021 

X PIPA S.G. OUT IN PH 

4-2.5 - at lg 

GG 204l 

Z PIPA S.G. OUT IN PH 

4-2.5 - at lg 


VDC 



SIGNAL 

SIGNAL NAME 

G&N LAB TEST 

REQUIREMENT 

GG 2106 

IG Servo Error Total 

0.0 - 60 MVRMS at null 

GG 2107 

IG Servo Error IN PH 

0.0 - 60 MVRMS at null 

GG 2110 

IG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

GG 2110 

IG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

GG 2112 

IG IX Resolver Out-Sine 

19.65 - O.98 VRMS at 

45° 

GG 2112* 

IG IX Resolver Out-Cosine 

19.65 - O.98 VRMS at 

45° 

GG 2121 

IG IX Resolver Out-Sine 11° 

5.35 - 0.27 VRMS at 11° 

GG 2136 

MG IX Servo Error Total 

0.0 - 60 MVRMS at null 

GG 2137 

MG IX Servo Error IN PH 

0.0 - 60 MVRMS at null 

GG 2140 

MG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

GG 2140 

MG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

GG 2142 

MG IX Resolver Out-Sine 

19.65 - 0.98 VRMS at kf 

GG 2143 

MG IX Resolver Out-Cosine 

19.65 t 0.98 VRMS at 

45 6 

GG 2151 

MG IX Resolver Out-Sine 11° 

5.35 i 0.27 VRMS at 

11 ° 

GG 2166 

OG Servo Error Total 

0.0 t 60 MVRMS at null 

GG 2167 

OG Servo Error IN PH 

0.0 - 60 MVRMS at null * 

GG 2170 

OG Torque Motor Current 

0.5 AMP Max during ? 


any fine Align Torque * 



SIGNAL 

SIGNAL NAME 


GUI LAB TEST 
REQUIREMENT 

GG 2170 

0G Torque Motor Current 


0.3 AMP Max 
during any 
fine Align Torque 

GG 2172 

OG IX Resolver Out-Sine 


19#65 - O.98 VRMS at 
45 6 

GG 2173 

OG IX Resolver Out-Cosine 


19.65 - 0.98 VRMS at 
45° 

GG 2l8l 

OG IX Resolver Out-Sine 11° 

> 

5.35 * 0.27 VRMS at 

11° 

GG 2219 

Pitch Attitude Error 


5.05 - 0.5 VRMS at 17° 

GG 2220 

IG CDU Fine Error 


0.0 t 0.07 VRMS at 
null 

GG 2220 

IG CDU Fine Error 


0.0 - 0.07 VRMS at 
null 

GG 2221 

IG CDU Coarse Error 


0.0 - 0.68 VRMS at 
null 

GG 2249 

YAW Attitude Error 


5.05 - 0.5 VRMS at 17° 

GG 2250 

MG CDU Fine Error 


0.0 t 0.07 VRMS at 
null 

GG 2250 

MG CDU Fine Error 


0.0 t 0.07 VRMS at 
null 

GG 2251 

MG CDU Coarse Error 


0.0 - 0.68 VRMS at 
null 

GG 2279 

Roll Attitude Error 


5.05 ± 0.5 VRMS at 
null 

GG 2280 

OG CDU Fine Error 


0.0 i 0.07 VRMS at 
null 

GG 2280 

OG CDU Fine Error 


0.0 - 0.07 VRMS at 
null 

GG 2281 

OG CDU Coarse Error 


0.0 ± 0.68 VRMS at 
null 

GG 2300 

PIPA Temperature 


130 - 20 F in Operate ' 

GG 2301 

IRIG Temperature 


135 - 2° F in Operate 




SIGNAL 


SIGNAL NAME 


G&N LAB TEST 
REQUIREMENT 


GG 2301 

IRIG Temperature 

135 - 2° F in 

Operate 

GG 2302 

IMU Heater Current On 

28 ± 1 VDC 

GG 2302 

IMU Heater Current 

28 t 1 VDC 

GG 2303 

IMU Blower Current On 

28 - IV VDC 

GG 2303 

IMU Blower Current 

28 i IV VDC 

GG 3304 

RR Shaft IX Resolver Out-Sine 

19.65 - O.98 VRMS 
at 45° 

GG 3305 

RR Shaft IX Resolver Out-Cosine 

19.65 - O.98 VRMS at 
45° 

GG 3311 

RR Shaft CDU Fine Error 

0.0 - 0.07 VRMS at 
null 

GG 3311 

RR Shaft CDU Fine Error 

0.0 t 0.07 VRMS at | 
null j 

GG 3312 

RR Shaft CDU Coarse Error 

0.0 - 0.68 VRMS at ! 
null 

GG 3321 

RR Trunnion CDU Fine Error 

0.0 - 0.07 VRMS at ! 
null 

GG 3321 

RR Trunnion CDU Fine Error 

0.0 t 0.07 VRMS at 1 
null 

GG 3322 

RR Trunnion CDU Coarse Error 

0.0 - 0.68 VRMS at 
null 

GG 3324 

RR Trunnion IX Resolver Out-Sine 

19.65 ! 0.98 VRMS at 
45° 

GG 3325 

RR Trunnion IX Resolver Out-Cosine 

19.65 - 0.98 VRMS at 
45° 

GG 4300 

LGC Temperature 

75.0 t 45° F 

GG 6020 

PIPA Calibration Module Temperature 

57.5 - 27.5° F 

GG 6020 

PIPA Calibration Module Temperature 

57.5 • 27.5° F 

GG 6021 

PSA Temperature 

70.0 - 40° F 


.ft- 

J 




NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 


CODE IDENT. NO. 03953 


REVISION LETTER 


6.2.19.19 

After performing position 6 terminate test by inserting VERB 3** 
ENTER Into H.48. 

6.2.19.20 

Insert and verify the following sequence Into Kl48: 


a. VERB kl, NOUN 20, ENTER 


h. 400000 

ENTER 


e. 400000 

ENTER 


d. 400000 

ENTER 

6.2.19*21 

fte data recorded for positions 1 through 6 when performing 
6.2.19.11 has the following meaning: 


Position 

Displayed Drift Coefficients 


1 

4NBDT 


2 

4XHDZ 


3 

4NBDX 


k 

♦NBDT 4 ADSRAI 


5 

4HBD2 4 ADSRAZ 


6 

41BDX 4 ADSRAX 

6.2.19.22 

The data recorded for positions 1 through 6 when performing 
6.2.19.16 and 6.2.19.17 shall be utilized on the calculations 
sheets to derive the ADIA terms. 

6.2.19.23 

The following terms shall be solved for and have the following 
tolerances with respect to the last performance of JDC 13236, 
15237, 15239, 15240, 15242, 15243 found in the 0&N System Data 
Packages 


XBD 4 00500 - 

4 7 meru 


AD6RA 4 01000 

■ 4 12 meru 


ADIA 4 02000 * 

■ 4 20 meru 
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6 .2,20.1V To oorrect B2 insert sad verify the follovlng into KlVds 


VERB 22 

ENTER 

♦ 26516 (eorreet IAT) 

ENTER 

VERB 33 

ENTER 


6.2.20.15 Observe VERB 21, NOUN 30 fleshing, insert end verify 00001, ENTER 
into KLV8. 

6.2.20.16 Observe VERB 51 fleshing with R1 lndloeting 00001. Sight through 
SXF snd eli g n with TGT 1. Upon reticle coincidence, press MARK 
pushbutton. If setisfied with alignment, press ENTER pushbutton on 
DSKX. (if not setisfied with alignment, Insert end verify VERB 52, 

ENTER into DSKX end repeat above procedure.) 

6.2.20.17 Observe VERB 51 fleshing with R1 indicating #0002. Sight through SXT 
and align vith TOT 1. Upon reticle coincidence, press MARK pushbutton. 

If satisfied vith alignment, press ENTER pushbutton on DSKX. (if not 
setisfied vith alignment, insert end verify VERB 32, ENTER into DSKX 
end repeat above procedure.) 

6.2.20.18 During approximately the next 3.5 minutes the follovlng DCJ moding 
will occur as indicated on the DCJ CONTROL panel. 

a. ZERO ENCODE 

b. FINE ALIGN 

e. ATTITUDE CONTROL 

d. FINE ALIGN 

e. COARSE ALIGN 
f • FINE ALIGN 

6.2.20.19 Repeat 6.2.20.16 and 6.2.20.17* 

6.2.20.20 Approximately 7 minutes after the DCJ enters the FINE ALIGN mode, VERB 
06, NOUN 66 will flesh. R1 (vhole) end R2 (fractional) will contain 
the misalignment (ere sec) of the X PIPA IA about the Zg^, Rtoord 

end Insert VERB 33, ENTER. R1 (vhole) and R2 (fractional) will contain 
the misalignment (axe sec) of the Z PIPA IA about tbs Record R1 and 

R2. 31 


6.2.20.21 Insert end verify VERB 3*, ENTER into KLV8, 

6.2.20.22 Repeat 6.2.20.V through 6.2.20.1V. 









